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Management,  the  unseen  force  which  guides  all  that  is  physical 
within  a  factory  seems,  by  far,  to  be  the  greatest  factor  of  the 
oresent  industrial  age. 

Machinery  and  materials  may  be  put  to  work,  woi-kers  may  labor, 
but  without  adequate  management  to  guide  their  operations  into  profit- 
able channels,  to  distribute  the  results  of  their  work  effectively, 
and  to  govern  their  operations  during  performance,  this  performance 
may  become  so  uneconomic  as  to  cease  entirely. 

We  are  accustomed  to  think  of  the  physical  thing,  the  huge  plant 
and  the  wonderful  machinery.    We,  of  course,  instinctively  realize 
that  some  human  force  must  have  been  necessary  to  create  them.  But 
the  methods  of  creating  the  force  are  little  thought  of,  even  by  those 
who  come  into  daily  contact  with  it.    Most  of  us,  particularly  if  we 
have  lived  in  a  large  manufacturing  center,  see  so  much  of  the  physical 
side  of  industry  that  we  do  not  think  of  the  directing  force  but  rather 
the  results  of  the  application  of  that  force.    We  begin  to  regard  enor- 
mous manufacturing  plants,  with  their  thousands  of  workers  creating 
the  product  by  combined,  directed  effort,  as  one  of  the  common  things 
in  life.    Seldom  do  we  stop  to  consider  how  these  great  plants  came 
into  being,  how  and  by  whom  they  were  organized,  or  the  effect  of  their 
presence  and  policies  of  operation  on  the  life  of  the  community  in 
which  they  exist.    We  merely  accept  them  as  we  find  them. 

Only  when  a  strike  occurs  or  when  business  depression  quiets  an 


industry  do  most  of  us  stop  to  think  of  the  directing  forces  "behind 
the  guns". 

Through  a  great  deal  of  publicity,  in  periodicals  and  the  daily 
press,  in  the  past  few  years  we  have  come  to  the  realization  that 
there  exists  some  hidden  force  that  controls  the  operations  of  our  in- 
dustries.   Today,  the  method  of  management,  rather  than  the  nature  of 
the  machinery,  is  the  basis  of  the  estimate  of  a  plant's  value  to  the 
community.    Executives  have  come  to  talk  management,  periodicals  have 
come  to  talk  mens gement  and  the  general  public  is  beginning  to  realize 
that  in  the  force  of  management  lies  the  way  to  better  understanding 
of  industrial  problems  and  through  that  to  better  community  life.  The 
test  of  the  present  industrial  system  is  its  ability  to  adjust  itself 
to  modern  conditions  and  it  will  be  management  that  will  largely  deter- 
mine whether  or  not  it  will  meet  that  test. 

An  outstanding  subject  in  industrial  management  that  has  received 
serious  consideration  and  study  during  the  past  few  years  is  that  of 
wage  incentives.    Practically  all  factories  now  have  their  own  special- 
ists who  timestudy  operations  and  recommend  or  set  production  rates  or 
standards . 

The  employee's  pay  envelope  is  the  heart  of  all  industrial  rela- 
tions and  to  a  large  degree  the  success  and  prosperity  of  American  in- 
dustry is  the  result  of  adequate  and  just  wages.    To  the  employee  the 
pay  envelope  is  the  most  vital  fact  connected  with  his  job.    It  is 
essential  that  his  wages  provide  him  with  a  regular  and  adequate  source 
of  income.    To  the  employer  and  the  community  it  is  equally  important 
that  the  industry  be  conducted  with  the  greatest  possible  efficiency, 


so  that  the  cost  of  the  finished  product  will  be  at  a  minimum  compared 
to  prevailing  wage  levels. 

An  incentive  plan  of  wage  payment  properly  installed  snd  admin- 
istered, should  serve  the  best  interests  of  all  parties  concerned 
which  means  maximum  pay  for  maximum  production.    Increased  employee 
earnings  and  increased  production,  with  lower  unit  costs,  are  the 
most  important  results  obtained  through  the  use  of  incentive  plana 
of  wage  payment.    Often  there  are  other  results  obtained  which  in 
themselves  alone  justify  the  use  of  an  incentive  plan.    Some  of  these 
incidental  results  are  decreased  labor  turnover,  improved  employee 
morale,  lower  supervisory  costs,  better  cost  control,  and  improved 
quality  of  product.    The  last  named  is  rather  surprising  in  view  of 
the  opinion  generally  held  that  any  attempt  to  increase  production 
must  be  accompanied  by  a  decrease  in  quality. 

The  increased  production  obtained  immediately  after  the  appli- 
cation of  a  plan  of  wage  payment  is  not  always  due  to  the  plan  itself 
but  is  aided  materially  by  the  correction  of  such  conditions  as  machine 
speeds  and  feeds  and  changes  in  the  methods  of  manufacture.    The  neces- 
sity for  these  changes  is  made  evident  at  the  time  of  the  operation 
analysis. 

There  are  three  fundamentals  in  every  job: 

(a)  Quality  of  work. 

(b)  Quantity  of  work. 

(c)  Economy  in  the  use  of  material. 

Tihether  the  attainment  of  these  objectives  is  accomplished  by  the 
application  of  the  incentive  plan  itself  or  by  correctives,  indicated 


above,  makes  no  difference.    The  important  thing  is  that  they  be 
attained  so  that  the  resultant  economy  may  be  had. 

A  v/age  incentive  plan  properly  selected  end  applied  leads  to 
constructive  conditions  of  harmony,  morale  and  productive  efficiency 
within  the  organization. 

Several  chapters  of  introductory  material  are  given  with  the 
intention  that  they  shall  provide  a  foundation  for  the  later  dis- 
cussion. 

The  Bedaux  "point  system"  is  playing  its  part  in  the  field  of 
industrial  management  by  providing  a  practical  plan  to  effectively 
control  labor  in  industry.    The  business  structure  of  industry  is  to- 
day so  complex  that  each  phase  of  the  business  is  a  field  of  study  in 
itself.    Mass  production  has  brought  into  existence  a  group  of  special 
ists  in  management  as  well  as  in  the  field  of  production.    In  order 
to  guide  the  modern  business  in  its  course  many  control  mediums  are 
set  up  v/hich  reflect  at  any  given  time  the  status  of  the  business. 
The  use  of  budgets,  market  analyses,  inventory  control  and  the  many 
types  of  production  control  are  familiar  to  the  student  of  business 
as  it  exists  today. 

The  Bedaux  "point  system"  is  one  of  the  above  mentioned  control 
mediums.    It  finds  its  use  in  the  field  of  labor  control.    Labor  cost 
in  most  instances  provides  the  base  for  the  determination  of  the  cost 
of  manufacture.    Due  to  this  fact  it  is  necessary  to  keep  this  item 
in  the  cost  of  production  at  a  minimum.    The  "point  system"  is  a 
valuable  aid  in  the  effective  use  of  labor  to  coordinate  effort  and 


production  to  the  realization  of  this  objective. 

The  scope  of  this  thesis  is  a  detailed  study  of  the  application 
and  effective  administration  of  the  "point  system"  in  industry. 


TABLE     OF  CONTENTS 


TABLE  OF  CONTENTS 


CHAPTER  PAGE 

I.        THEORY  OF  WAGES,   1 

Cost  of  subsistence  theory  -  Specific  productivity- 
theory  -  Wage  fund  theory  -  Residual  claimant  theory  - 
Bargaining  theory. 

II.        ELEMENTS  IN  A  WAGE.   6 

Whet  constitutes  the  day's  work  -  Dependent  factors 
for  the  price  paid  -  Factors  independent  of  the  par- 
ticular job. 

III.        METHODS  OF  WAGE  PAYMENT.   10 

Time  or  day  rate  -  Straight  piece  rate  plan  -  Piece 
rate  plan  with  guaranteed  day  rate  -  Relation  of  unit 
and  total  costs  to  percentage  of  normal  production. 

IV.        THE  INCENTIVE  PLAN  OF  WAGE  PAYMENT.   18 

Essential  principles  of  a  suitable  plan  -  Job 
standardization  -  Interests  of  employer  and  employee  - 
Inspection  department  for  quality  control  -  Principles 
to  be  observed  in  adopting  an  incentive  plan. 

V.        THE  BEDAUX  "POINT  SYSTEM"  OF  WAGE  PAYMENT.   24 

Demand  for  common  unit  of  measure  -  Measurement  of 
physical  effort  -  The  "point"  defined  -  Rest  factors  - 
Phases  of  the  "point  system"  -  Possibility  of  applica- 
tion -  The  "point  hour"  as  an  index  of  performance. 


CHAPTER  PAGE 

VI.        PRELIMINARY  WORK  BEFORE  ACTUAL  APPLICATION .    29 

Analysis  of  plant  operations  -  Classification  by- 
groups  according  to  skill  -  Creating  favorable  impression 
with  personnel  -  Basis  for  group  designation  of  opera- 
tions -  Assigning  of  base  rates  -  Selecting  a  starting 
department. 

VII.        DETERMINATION  OF  STANDARDS.    55 

Basic  principle  of  the  point  system  -  Measurement 
of  effort  -  Proper  attitude  of  operators  -  Taking  of 
time  studies  -  Determination  of  normal  times  -  Normal 
rate  of  effort  -  Necessity  for  correct  method  before 
setting  standards  -  Compensating  effect  of  rating  - 
Characteristics  of  good  time  study  men  -  Types  of  ele- 
ments -  Types  of  studies  -  Building  tables  -  Permanency 
of  standards  -  Specimen  time  studies. 

VIII.        APPLYING  A  DEPARTMENT.   45 

Notifying  foreman  and  operators  -  Maintenance  of 
guaranteed  rates  for  period  of  adaptation  -  Starting 
point  hour  -  Points  to  be  made  clear  to  operator  - 
Early  stages  of  the  application  -  Transition  to  incen- 
tive plan  of  payment. 


CHAPTER  PAGE 

IX.        RECORDING  PERFORMANCE  OF  OPERATORS.    50 

Checking  -  Time  card  forms  -  Method  of  checking  - 
Use  of  standards  -  Use  of  checking  cards  -  Standard 
instructions  for  checkers  -  Reoperation  forms  -  Lost 
reports  -  Complaint  slips  -  Use  of  base  rates. 

X.        THE  POSTING  SHEET,   67 

Information  on  posting  sheet  -  Time  and  frequency 
of  posting  sheet  in  the  department  -  Use  of  posting 
sheet  -  Advantages  -  Conditions  indicated  by  posting 
sheet. 

XI.        PAYROLL  AND  ACCOUNTING  PROCEDURE..   71 

Use  of  checking  cards  -  Accuracy  of  information  - 
Typical  time  card  -  Information  on  time  card  -  Figura- 
tion of  time  card  -  Premium  determination  -  Relationship 
of  normal  day  wage  to  percent  of  normal  production  - 
Listing  information  on  posting  sheet  -  Listing  of  cards 
by  rates  -  Use  of  work  sheet  -  Daily  analysis  -  Use  of 
posting  sheet  for  payroll  -  Supervision  premium  calcu- 
lation. 

XII.        STANDARD  INDIRECT  COSTS.    81 

Determination  of  indirect  ratios  -  Use  of  time 
study  -  Use  of  judgment  -  Record  of  past  performance  - 
Reasons  for  unbalanced  indirect  ratios. 


CHAPTER 


PAGE 


XIII. 


THE  ANALYSIS  SHEET. 


87 


Time  values  -  Corresponding  money  values  -  Purpose 
of  analysis  sheet  -  Calculation  of  items  on  the  sheet  - 
Use  of  the  sheet  for  control  purposes. 


Use  of  "point  system"  for  control  purposes  -  Main- 
taining satisfactory  "point"  hours  -  Graphical  analysis 
of  a  department  for  period  after  application  -  Trend  of 
"point"  hours  -  Trend  of  labor  costs  -  The  "point"  in 
production  control  -  The  "point"  in  methods  work  -  The 
"point"  as  a  basis  for  standard  costs  -  The  "point"  as 
a  statistical  unit  -  The  "point"  in  comparing  payroll 
and  production. 


The  "point  system"  as  a  measure  of  the  effectiveness 
of  labor  -  Possible  field  of  application  -  Development 
of  ratios  -  Advantages  of  the  "point"  as  a  common  unit 
of  measure  -  Use  of  measuring  devices  in  management  - 
Necessity  of  good,  able  management  along  vdth  the  "point" 


XIV. 


THE  "POINT"  AS  A  CONTROL  UHIT. 


104 


XV. 


SUMMARY. 


117 


system. 


BIBLIOGRAPHY 


121 


ACKNOWLEDGMENTS 


123 


) 


CHAPTER  I 


THEORY      OF  VJAGES 


-  1  - 


THEORY  OF  WAGES  * 


A  number  of  theories  of  wages  have  been  held  by  economists,  none 
of  them  universally  accepted,  some  clearly  disproven  by  experience  and 
now  discarded.    They  disclose,  however,  limits  between  which  wages 
must  lie  and  indicate  some  of  the  forces  effecting  variation  in  wage 
levels. 

Cost  of  Subsistence  Theory. 

The  oldest  is  the  cost  of  subsistence  theory,  which  held  that 
the  wage  level  is  determined  by  the  cost  of  maintaining  the  working 
force  at  a  point  of  bare  subsistence,  that  is,  just  enough  to  keep  la- 
borers alive.    According  to  this  theory,  if  wages  fall  below  this  level 
workers  will  begin  to  die  off,  and  competition  of  employers  for  the  de- 
creasing supply  of  labor  will  force  wages  back  to  the  subsistence  level. 
On  the  other  hand,  higher  wages  in  any  given  industry  swells  the  supply 
of  labor,  and  competition  between  workers  as  well  as  the  steady  increase 
in  laboring  population  always  tends  to  bring  wages  down  to  that  level. 

This  theory  was  formed  during  the  worst  period  of  the  Industrial 
Revolution,  when  the  condition  of  the  English  laboring  classes  might 
well  have  justified  it.    It  is  no  longer  accepted.    It  ignores  labor 
unions,  productivity,  and  the  fact  that  labor  has  a  demand  price  as  well 
as  a  supply  price.    It  does,  however,  show  clearly  the  level  below  which 
wages  cannot  go  and  remain. 

Specific  Productivity  .Theory.. 

The  specific  productivity  theory  has  been  widely  accepted  in  the 

(*  Management  Handbook,  Sixth  Printing  -  Section  16.) 
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United  States,  and,  although  it  may  fail  as  a  full  explanation  of  the 
phenomena  of  wages,  it  does  show  clearly  the  upper  limit.  According 
to  this  theory  the  price  of  labor  is  determined  by  its  final  utility, 
that  is,  the  service  which  the  worker  renders  to  the  enterprise.  Labor, 
like  capital,  tends  to  get  what  it  nrodiices.    Employers  will  compete 
for  labor  so  long  as  they  can  just  make  a  profit  on  its  output.  Wages 
are  paid  out  of  that  output  and  cannot  permanently  remain  above  the 
point  where  profit  ceases.    If  wages  are  above  this  point,  the  employer 
will  cease  to  employ  or  must  ultimately  fail.    This  sets  a  definite 
upper  limit  to  wages.    This  theory  assumes  the  absolute  freedom  of  com- 
petition and  the  ability  to  measure  the  exact  value  of  labor.  This 
measurement  is  possible  only  in  a  few  of  the  very  best  managed  plants 
and  certainly  is  not  made  throughout  industry  at  large. 

Wage  Fund  Theory. 

The  wage  fund  theory  holds  that  the  wage  level  depends  on  the 
ratio  of  number  of  laborers  to  capital  expended  in  purchase  of  labor, 

that  is,  to  supply  and  demand.    This  is  largely  true  but  it  ignores 

the  utility  and  influence  of  labor  unions,  and  fails  to  account  for  the 

difference  in  wage  levels  between  different  trades.  Wages  are  not  paid 
from  capital  fund  but  from  production. 

Residual  Cla.ime.nt  Theory. 

The  residual  claimant  theory  states  that  taxes,  rent,  interest, 
and  profits  are  determined  by  definite  economic  laws  and  that  the 
wage-earner  is  a  residual  claimant  for  what  is  left  after  these  have 
been  satisfied.    There  seems  little  justification  for  this  view,  as 
labor  usually  receives  its  share  long  before  the  product  is  disposed 


of,  and  before  the  other  shares  have  been  paid.    Actually,  the  enter- 
priser's or  proprietor's  share  is  more  truly  residual. 

Bargaining  Theory. 

In  the  bargaining  theory,  employers  and  employees  are  considered 
fairly  equal  bargainers  in  the  open  market.    Wages  are  determined  by 
the  estimate  each  party  sets  on  what  it  has  to  give  and  what  it  wants, 
and  ty  its  bargaining  strength.    This  takes  into  account  the  standard 
of  comfort,  effect  of  labor  combinations,  etc.  and  is  practical,  but 
it  assumes  equality  of  bargaining  power  and  does  not  explain  the  fair- 
ly definite  wage  levels  in  unorganized  industries.    Furthermore,  it 
leaves  out  the  third  bargainer,  the  public.    For  a  specific  improve- 
ment in  production  the  gain  might  go  wholly  to  the  employer  in  in- 
creased profits,  wholly  to  labor  in  increased  wages,  or  wholly  to  the 
public  in  cheaper  goods.    Usually  it  is  ultimately  divided  between 
the  three  in  proportions  determined  by  their  relative  bargaining  po- 
sitions, which  may  vary  greatly. 

There  are  other  theories,  but  those  given  have  had  widest  accep- 
tance.   They  may  be  summarized  as  follows: 

1.  Wages  are  paid  out  of  production. 

2.  Wages  are  the  result  of  a  three-cornered  competition 
between  capital,  labor,  and  the  public. 

3.  The  relative  strength  of  these  three  parties  is  based 
mainly  upon  law  of  supply  and  demand,  and  upon  bargaining 
power. 

4.  The  wage  level  cannot  permanently  exceed  the  produc- 

-  4  - 


tivity  of  labor,  nor  be  permanently  below  the  mininum 
requirements  of  the  standard  of  living  of  the  group 
concerned. 

5.  Between  these  levels,  the  wages  of  any  given  group 
will  depend  upon  various  factors  among  which  are: 

(a)  Supply  and  demand  of  labor. 

(b)  Amount  of  profit,  end  competitive  conditions 
in  the  industry. 

(c)  Organizations  and  relative  bargaining  power 
of  employers  and  workers. 

(d)  Productivity  of  labor. 

(e)  Cost  of  living,  and  the  purchasing  power  of 
money. 

(f)  Competitive  wages  in  the  seme  community  end 
industry. 

(g)  Mobility  of  labor. 

(h)  Knowledge  of  the  labor  market. 

(i)  Custom. 

(j)  Availability  of  machinery  or  processes  to 
replace. 
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ELEMENTS  IB  A  WAGE 


There  ere  two  distinct  elements  in  the  wage  problem: 

1.  Whet  constitutes  the  day*s  work. 

2.  Dependent  fectors  for  the  price  paid. 

What  Constitutes  the  Day's  Work. 

This  involves  time  and.  notion  study,  job  analysis,  and  job  stand- 
ardization.   It  has  various  names.    It  is  the  clear  determination  of 
what  is  being  bought  and  sold  without  reference  to  price  paid.  It 
should  define  quantity  end  quality  of  work  that  the  employee  should  ren- 
der and  conditions,  equipment,  end  materials  that  the  employer  should 
supply.    It  corresponds  to  a  deed  in  a  reel  estate  transfer,  which  may 
or  may  not  give  the  price  paid  but  does  define  what  is  being  transferred. 

Dependent  Factor s  for  the  Price  Paid. 

This  may  be  by  day  work,  piece  work,  or  one  of  the  modem  incen- 
tive plans.    It  contains  a  number  of  factors  some  of  which  are  charac- 
teristic of  the  particular  job,  others  are  wholly  independent  of  it. 
Following  are  some  factors  chare cter is tic  of  the  particular  job: 

(a)  Physical  effort  required,  deftness,  temperament. 

(b)  Personal  skill  necessary,  independent  of  training. 

(c)  Hazards  involved,  if  any. 

(d)  Strain  due  to  speed,  noise,  attention,  discipline,  etc. 

(e)  Disagreeablenesc  of  job. 

(f)  Possibilities  of  advancement. 

(g)  General  education  required. 
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(h)  Specie!  jot  instruction  and  training. 

(i)  Experience  and  length  of  service. 

(j)  Steadiness  of  job,  seasons bility,  etc. 

Intermediate  factor: 

(m)  Labor  supply  -  for  the  particular  job  end  in  general. 

Factors  independent  of  the  particular  job: 

(w)  Cost  of  living, 
(x)  Wages  in  community, 
(y)  Wages  in  industry. 

(z)  Financial  situation  of  the  industry,  whether  product  is 
in  demand,  whether  profitable  or  sharply  competitive. 

As  it  is  unsafe  to  set  an  individual  wage  rate  without  adequate 
knowledge  of  current  wage  rates  in  the  community,  so  it  is  unsafe  to 
set  a  wage  rate  for  a  specific  type  of  work  in  an  establishment  without 
taking  into  consideration  rates  paid  in  the  same  establishment  for  all 
other  kinds  of  7^ork  which  will  be  brought  into  comparison  with  it,  in 
the  minds  of  employees.    It  is  necessary  to  bring  various  rates  togeth- 
er for  comparison  with  each  other  and  for  consideration  in  the  light 
of  various  factors  which  pertain  to  the  wage-setting  process.    As  a 
result  of  such  comparison,  rates  should  be  equalized,  but  equalization 
does  not  mean  that  rates  should  be  identical.    What  should  be  equal- 
ized are  ratios  between  remuneration  and  difficulties  of  tasks.  A 
base  rate  may  be  defined  as  that  time  or  piece  rote  which  is  accepted 
by  both  employer  end  employee  for  a  given  class  of  work,  at  a  certain 
time  and  in  a  certain  locality. 
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.TJherever  a  system  of  wage  rates  has  come  into  existence  as  the 
result  of  a  series  of  disconnected  acts  of  the  establishment,  or  has 
long  stood  unrevised  through  force  of  custom,  there  are  certain  to  be 
some  jobs  which  are  considered,  by  the  working  force  to  be  overpaid  and 
others  deemed  to  be  underpaid.    In  such  an  establishment  there  will 
always  lurk  the  suspicion  that  holders  of  overpaid  jobs  are  favorites. 
Existence  of  such  jobs  v,'ill  be  a  constant  source  of  jealousy  and  resent- 
ment and  is  destructive  to  plant  morale.    With  underpaid  jobs,  on  the 
other  hand,  management  will  have  constant  trouble.    The  type  of  person 
accepting  such  work  will  be  unsatisfactory,  and  will  be  dissatisfied 
and  fertile  in  complaints  and  grievances.    Quality  of  work  will  be 
poor  and  turnover  of  labor  will  be  unusually  high. 

Statistics  of  turnover  of  a  department  over  a  year's  time  may 
indicate  where  adjustment  in  wage  rates  should  be  made,  but  on  such  a 
vital  matter  more  immediate  and  prompt  information  is  required,  so  that 
a  direct  and  close  study  of  the  employee1 s  attitude  should  be  carried 
out. 

As  will  be  pointed  out  in  the  later  discussion  on  the  prelimi- 
nary work  before  actual  application  of  a  modern  incentive  plan,  it  is 
of  paramount  importance  that  the  base  rates  set  up  for  the  various 
factory  operations  are  in  line  with  the  proportionate  skill  required 
for  their  execution. 
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METHODS  OF  WAGE  PAYMENT  * 


There  are  three  outstanding  methods  of  wage  payment  in  use  in 
industry  today.    These  are  straight  day  work,  piece  work,  end  the  many 
forms  of  modern  incentive  plans.    Employers  are  not  limited  in  their 
choice  of  wage  payment  plans  today  because  the  plans  are  of  such  great 
variety  that  they  cover  almost  any  combination  of  conditions. 

Time  or  Day  Rate  Plan. 

Time  or  day  rate  is  the  commonest  and  simplest  of  all  methods 
of  wage  payment.    By  itself  it  has  no  relation  to  task  principle  as 
it  offers  the  workman  a  given  sum  for  a  fixed  period  of  his  time. 
The  rate  may  be  quoted  as  so  much  per  hour,  day,  or  week.    The  limits 
of  a  given  rate  are,  at  bottom,  the  point  of  inefficiency  which  brings 
discharge,  and  at  top,  the  limit  of  excellence  which  may  or  may  not 
be  rewarded  by  promotion.    Within  these  limits,  day  rate  pays  ex- 
clusively for  the  workman's  time,  taking  no  account  of  quality  or  quan- 
#  tity  of  work  done. 

Any  increased  productive  effort  which  the  employer  is  able  to 
secure  from  his  force  by  means  of  careful  selection  of  individuals, 
division  of  labor,  introduction  of  machinery,  or  by  proper  supervision 
is  clear  gain  to  him.    Wherever,  and  so  long  as  work  is  difficult  to 
standardise  and  to  put  on  a  task  basis,  a  form  of  time  system  will  be 
utilized.    Repair  work,  for  instance,  which  is  not  repetitive  is  com- 
monly paid  for  in  this  way.    Without  assistance  of  other  devices  and 
close  supervision,  time  payment  may  permit  the  worst  kind  of  ineffi- 
ciency. 

(*  "Wage  Payment  Methods"  by  National  Metal  Trades  Association 
Report  of  Research  Committee.) 
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From  experience  it  has  been  discovered  that  the  average  day  work- 
er takes  a  great  deal  longer  time  to  do  his  work  than  is  really  necessary 
without  overexertion.    That  part  of  his  time  which  is  lost  has  been  found 
to  be  divided  into: 

(a)  Waiting  tine  -  which  is  beyond  workers'  control. 

(b)  Slowness  -  which  worker  should  be  eble  to  correct. 

Waiting  time,  for  which  supervision  is  largely  responsible,  is 
minimized  through  supervision  incentives.    Such  lost  time  is  due  to 
breakdowns  of  equipment,  no  material,  or  no  orders  for  the  worker  to 
work  on. 

Slowness,  expressed  in  inaptitude,  inexperience,  loafing,  and 
soldiering  of  workers  is  largely  due  to  the  state  of  mind  of  the  opera- 
tor.   This  laxity  may  also  occur  when  time  payment  is  used  as  a  produc- 
tive guaranty  up  to  task  amount  of  production,  or  as  used  to  protect 
the  worker  during  times  of  emergency.    The  latter  situation  is  often 
necessary  and  the  former  is  considered  desirable  by  many. 

There  are  several  measures  which  can  be  utilized  to  connect  time 
w?ge  with  task:  (l)  Time  which  elapses  on  a  good  job  can  be  carefully 
recorded  and  checked  up  together  with  conditions  of  performance.  (2) 
Production  records  can  be  kept  and  followed  by  individuals  and  foremen. 
If  these  two  steps  are  taken  and  if  adjustments  in  rate  are  made  accord- 
ing to  performances,  time  plan  can  be  fully  as  successful  as  many  of 
the  more  complex  wage  pirns.    While  it  is,  therefore,  decidedly  undesir- 
able by  itself,  it  can  be  very  successful  when  properly  supported  and 
supervised. 
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As  is  evident  from  the  graph  for  the  day  work  plan  of  wage  pay- 
ment, the  cost  per  piece  is  high  ?t  lower  productions  and  apparently 
low  at  higher  productions,  but  as  a  matter  of  fact,  higher  productions 
are  seldom  obtained  under  this  sytem,  so  that  the  total  cost  per 
piece  should  be  considered  high  unless  adequate  supervision  is  success- 
ful to  obtain  higher  efficiencies. 

Under  the  straight  time  method  of  wage  payment  the  total  earn- 
ings are  equal  to  the  product  of  the  hours  worked  and  the  hourly  rate. 
Wages  paid  under  this  plan  bear  no  direct  relationship  to  the  amount 
of  work  produced.    Production  volume  is  maintained  by  supervision  only. 
As  a  general  rule,  it  may  be  said  that  the  only  relationship  between 
the  hourly  rate  and  the  production  volume  is  the  risk  of  discharge  at 
low  production  and  the  chance  for  promotion  at  high  production. 

The  advantages  of  this  method  of  wage  payment  are: 

1.  Utmost  simplicity. 

2.  Applicable  to  all  kinds  of  jobs. 

3.  Permits  a  high  degree  of  quality  in  production. 

The  disadvantages  of  this  method  are: 

1.  Permits  excessive  idleness. 

2.  Requires  intense  supervision  for  effective  production. 

3.  Does  not  stimulate  high  rate  of  production. 

PiRce  Rate  Plan. 

Ordinary  piece  work  is  the  oldest  and  perhaps  the  simplest  of 
the  incentive  plans  of  ?/age  payment.    Under  this  plan  the  employee  is 
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paid  for  work  performed  instead  of  time  spent,  a  certain  price  being 
paid  for  each  piece  produced.    The  workman  benefits  directly  from  all 
time  saved  and  suffers  from  all  time  lost. 

Piece  rate  is  that  method  of  payment  in  which  the  worker  is  paid 
a  constant  rate  per  unit  produced.    This  is  not  a  one-sided  bargain 
like  time  payment,  but  may  be  nearly  as  inefficient  if  either  time  or 
rate  is  carelessly  set.    Piece  rates  are  sounder  in  principle  than  time 
rates  and  fully  as  simple  to  understand.    Wages  per  day  are  not  guaran- 
teed and  the  worker's  earnings  will  depend  mainly  upon  his  ovn  effort. 

The  piece  rate  is  discouraging  to  a  beginner,  but  furnishes  an 
opportunity  for  every  ambitious  and  capable  worker  to  raise  himself  to 
a  high  wage  per  day.    So  important  is  this  latter  feature  that  any 
interference  on  the  part  of  the  employer  with  an  established  rate  des- 
troys the  whole  merit  of  the  plan.    Wherever  an  employer  has  a  definite 
limit  for  maximum  wage  per  day,  and  has  cut  piece  rates  to  keer  wages 
within  this  limit,  employees  quickly  discover  that  limit  and  system- 
atically keep  production  below  that  point.    Piece  rates,  so  abused,  are 
no  better  than  day  rates. 

The  graph  for  the  piece  work  plan  of  wage  payment  shows  that  the 
cost  per  piece  is  constant  as  far  as  direct  labor  is  concerned  and 
that  the  total  cost  per  piece  is  more  nearly  constant  than  for  any 
other  plan.    Total  costs  are  higher  than  time  costs  for  high  productions 
but  higher  productions  are  rarely  reached  under  the  time  or  day  work 
plan. 

The  advantages  of  the  ordinary  piece  work  plan  are: 
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1.  Workers  being  paid  in  direct  rrtio  to  their  productive 
effort,  it  is  fairest  to  both  employee  end  management. 

2.  Stimulates  production  of  all  workers,  thus  lowering 
total  unit  costs. 

5.    Offers  high  reward  to  workers  of  superior  ability. 

4.  Easily  understood  by  employees. 

5.  Very  easy  to  install  and  administer. 

6.  Requires  low  supervisory  costs. 
The  disadvantages  are: 

1.  Discouraging  to  beginners. 

2.  Does  not  protect  workers  against  loss  of  earning  power 
due  to  causes  beyond  their  control. 

5.    Tends  to  sacrifice  quality  for  quantity. 

4.    Rates  difficult  to  establish. 

Due  to  the  fact  that  ordinary  piece  work  is  discouraging  to  a 
beginner  most  plans  of  this  particular  type  are  modified  so  that  they 
carry  a  guaranteed  hourly  or  day  rate  and  give  the  beginner  a  guaran- 
teed minimum  wage  while  he  is  learning.    This  guaranteed  rate  will 
affect  new  men  usually  because  it  is  set  at  a  point  which  can  be  read- 
ily exceeded  when  the  man  becomes  more  skilled  on  the  job. 

This  plan  has  the  further  advantage  of  protecting  the  employees 
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against  stoppage  of  machinery  or  from  any  managerial  or  plant  emer- 
gencies which  might  interrupt  the  flow  of  material  or  otherwise  inter- 
fere with  the  workmen's  usual  rate  of  production.    These  conditions 
are  the  responsibility  of  management  and  beyond  the  workman's  control 
and  he  should  not  be  penalized  for  their  occurrence. 

The  advantages  of  the  piece  work  plan  with  guaranteed  day  rate 

are: 

1.  Encouraging  to  beginners,  yet  retains  the  high  incen- 
tive for  fast  workers. 

2.  Protects  workers  against  losses  due  to  an  inefficiency 
of  management. 

3.  Easily  understood,  easily  installed,  and  easily  adminis- 
tered. 

The  disadvantages  are: 

1.  Tends  to  slow  down  workers  of  mediocre  ability. 

2.  Requires  slightly  more  clerical  labor  than  the  ordinary 
piece  rate. 

The  plot  on  the  next  page  gives  a  graphical  representation  of 
the  three  wage  plans  discussed  in  the  chapter.    The  abscissa  represents 
the  percentage  of  normal  production  per  day  and  the  ordinate  the  per- 
centage of  normal  day  wage. 

It  is  apparent  from  the  curve  for  payment  under  the  day  work  plan 
tha.t  the  earnings  are  constant  regardless  of  production. 
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Under  the  straight  piece  work  method  the  earnings  sre  a  straight 
line  variation  or  in  direct  proportion  to  the  percentage  of  normal  pro- 
duction.   The  slope  of  this  curve  is  defined,  of  course,  by  the  inter- 
section of  the  ordinate  for  one  hundred  percent  production  and  the 
abscissa  for  one  hundred  percent  of  normal  day  wage. 

With  the  modified  piece  rate  plan  the  curve  indicates  a  constant 
earning  regcrdless  of  production  up  to  the  point  of  one  hundred  per- 
cent of  normal  production.    From  this  point  on  the  earning  curve  has 
the  same  slope  as  the  straight  piece  work  plan. 

This  chapter  gives  the  basic  principles  underlying  the  operation 
of  the  plans  discussed.    All  of  these  plans  have  modifications  depend- 
ing upon  the  nature  and  peculiar  circumstances  attending  the  particular 
application  under  consideration. 
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THE     INCENTIVE  PLAN 
OF     Vi  A  G  E  PAYMENT 
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THE  INCENTIVE  PLAN  OF  YiAGE  PAYMENT 


A  wage  incentive  plan  is  no  panacea  for  industrial  ills  nor  is 
it  a  direct  cure  for  existing  defects.    It  is  a  device  for  making  per- 
manent methods  and  standards  of  work  developed  through  analysis.  The 
essential  principles  of  a  suitable  plan  are: 

1.  An  incentive  plan  should  have  as  its  fundamental  pur- 
pose increasing  the  value  of  employees'  service  both  to 
themselves  and  their  employer. 

2.  Such  a  plan  should  serve  to  promote  confidence  and 
understanding  between  employer  and  employees. 

3.  To  that  end,  benefits  to  employees  should  be  substan- 
tial and  in  addition  to  current  rate  of  wages. 

4.  Participants  in  the  plan  should  be  informed  as  to  the 
factors  affecting  payment  and  the  amount  of  incentive. 
The  period  over  which  performance  is  figured  should  be 
short,  usually  a  day. 

5.  The  success  of  any  plan  is  particularly  dependent  upon 
effectiveness  of  its  management.    Any  plan,  no  matter  how 
admirable  may  be  its  features,  will  fail  unless  it  is  pro- 
perly managed. 

Nothing  should  be  done  until  the  job  is  thoroughly  standardized 
according  to  best  devisable  methods.    This  done,  it  is  analyzed  to 
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determine  just  what  object  is  to  be  attained  and  the  relative  impor- 
tance of  quantity,  quality,  and  material  saving  decided  upon.    In  some 
cases  it  will  be  found  that  quantity  produced  is  beyond  the  control  of 
the  operator,  as  for  example,  a  machine  tender  whose  job  is  to  watch 
an  automatic  machine  to  see  that  the  product  is  uniform  and  according 
to  predetermined  standards.    In  such  a  case  allowable  variations  from 
exact  standard  of  quality  are  prescribed  and  incentives  for  keeping 
within  those  limits  established.     Again,  where  the  value  of  material 
used  is  high  in  comparison  with  the  labor  involved,  this  becomes  the 
most  important  factor  and  accomplishments  in  this  direction  should  be 
stimulated.    An  illustration  is  that  of  cutting  expensive  leather  for 
shoes.    Many  jobs  will  involve  all  three  factors. 

In  every  case,  the  underlying  principle  is  to  determine  the  in- 
terests of  management  in  the  performance  of  each  operation  and  then  to 
set  rates  so  that  interests  of  operative  will  coincide  exactly  with 
those  of  the  management. 

The  incentive  must  be  set  in  such  a  way  that  the  employer's  a.nd 
worker's  interests  coincide.  Moreover,  in  putting  a  job  on  an  in- 
centive basis,  it  is  essential  that  quality  be  thoroughly  safeguarded 
before  any  quantity  bonus  can  be  earned.  In  other  words,  maintenance 
of  quality  standard  must  be  made  absolutely  prerequisite  to  any  quan- 
tity bonus  whatever. 

A  well  developed  inspection  department  can  protect  the  quality 
of  the  product  sufficiently  in  the  majority  of  cases,  but  there  are 
some  industries  in  which  it  is  necessary  to  emphasize  the  importance 
of  quality  above  all  other  considerations. 
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It  is  obvious  that  to  be  of  maximum  benefit  to  employee  and 
employer  alike,  the  incentive  plan  of  wage  payment  used  should  meet 
exactly  the  individual  requirements  of  the  individual  shop.    The  prob- 
lems of  returning  to  the  employee  a  maximum  wage  and  to  the  employer 
a  minimum  net  unit  cost  of  product,  coupled  with  individual  plant  cir- 
cumstances such  as  the  volume  of  production,  the  variety  of  product, 
the  usual  quantities  in  lots,  the  frequency  of  changes,  the  desirability 
of  an  accurate  cost  accounting  system,  or  a  flexible  production  control 
system,  all  tend  to  make  the  selection  of  a  proper  incentive  plan  an 
important  consideration. 

The  following  rules  and  principles  should  be  observed  in  the 
adoption  of  an  incentive  plan: 

1.  The  work  in  question  should  be  studied  in  detail  and 
definite  methods  of  operation  adopted.    The  process  of 
determining  the  best  way  to  perform  the  operation  may  be 
ca.lled  methods  engineering,  time  study,  motion  study, 

job  standardization,  or  motion-time  analysis;  but  whatever 
means  is  used,  the  best  way  to  do  the  job  should  be  care- 
fully end  completely  determined  before  anything  else  is 
attempted. 

2.  Rates  or  standards  should  be  established  only  as  a  re- 
sult of  a  series  of  accurate  studies,  and  should  be  sub- 
ject to  such  checks  and  rechecks  before  definite  adoption 
as  to  make  unnecessary  any  later  change  in  the  rate  or 
standard  as  long  as  the  job  itself  remains  unchanged. 
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3.  A  definite  task,  bogey  or  other  measure  of  what  con- 
stitutes a  day's  or  a  week's  work  should  be  established 

so  that  the  performance  of  individuals,  groups,  or  depart- 
ments may  be  readily  measured  and  compared. 

4.  Employees  should  be  protected  against  the  possibility 
of  reduced  earning  power  due  to  circumstances  beyond  their 
control.    This  refers  to  the  inefficiency  of  management 

as  exemplified  in  an  interruption  of  the  flow  of  materials, 
a  shortage  of  proper  tools  or  equipment,  the  breakdown  of 
machinery,  or  an  inadeqxiate  power  supply.    This  is  gener- 
ally accomplished  by  the  use  of  a  guaranteed  minimum  time 
wage  or  hourly  rate. 

5.  The  wage  incentive  used  should  be  sufficiently  flexible 
to  permit  application  to  the  maximum  number  of  jobs  and 
the  maximum  number  of  employees. 

6.  The  wage  payment  plan  for  indirect  labor  and  supervision 
should  be  such  as  to  harmonize  with  the  incentive  plan  used 
for  direct  labor,  so  that  there  will  be  no  conflicting  in- 
terests between  the  different  groups  of  employees.  For 
instance,  the  pay  of  inspectors  should  not  be  based  upon 
the  number  of  defective  pieces  found,  as  a  feeling  of  mis- 
trust between  the  respective  groups  of  employees  involved 
will  be  developed,  whether  justified  or  not.  Neither 
should  departmental  foreman  be  paid  an  incentive  to  keep 
the  indirect  labor  ratio  down  when  it  may  be  possible 

that  an  increase  in  indirect  labor  might  be  more  than  off- 


set  by  a  consequent  increase  in  total  departmental  pro- 
duction. 

7.    Whatever  plan  of  wage  payment  is  used,  it  is  most  im- 
portant that  the  plan  itself  be  simple  enough  to  be  readily 
understood  by  all  employees.    The  employee  should  not  only 
be  able  to  compute  his  earnings  independently  of  the  pay- 
roll department,  but  should  be  able  to  readily  relate  such 
earnings  to  his  individual  productive  effort.    The  most 
patient  efforts  are  necessary  to  insure  that  ell  employees 
fully  grasp  the  methods  by  which  their  pay  is  computed, 
for  if  they  do  not  fully  understand  there  is  a  fertile 
field  for  gossip  and  misunderstanding. 

3.    Under  all  circumstances  and  under  all  conditions  the 
plan  or  plans  of  wage  payment  should  not  only  be  fair  and 
just  to  employee  and  management  alike,  but  should  scru- 
pulously avoid  any  appearance  or  even  suggestion  of  unfair- 
ness in  any  sense  whatsoever. 


CHAPTER  V 

THE     B  E  D  A  U  X      "POINT  SYSTEM" 
OF     WAGE  PAYMENT 
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THE  BEDAUX  "POINT  SYSTD"!"  OF  WAGE  PAYMENT 


There  has  always  been  a  demand  in  industry  for  some  common  unit 
of  measure  for  the  physical  effort  expended  by  labor  in  performing  its 
tasks. 

A  fev;  years  ago  Charles  E.  Bedaux  formulated  a  principle  for  the 
measurement  of  physical  effort.    This  principle  was  incorporated  in  a 
plan  which  has  since  become  known  as  the  "Bedaux  System"  and  sometimes 
referred  to  as  the  "Point  System".    It  is  called  the  "Point  System" 
because  the  "point"  is  the  common  unit  of  measure.    In  some  applica- 
tions this  common  unit  is  called  the  "B".    Throughout  this  thesis  the 
plan  will  be  referred  to  as  the  "Point  System". 

The  "point"  or  "B"  is  equal  to  a  fraction  of  a  minute  of  work 
plus  a  fraction  of  a  minute  of  compensating  relaxation,  the  sum  of 
these  two  equalling  unity  or  one  "point".    The  proportion  of  work  and 
the  relaxation  or  rest  factor  will  vary  according  to  the  particular 
task  under  consideration.    Tasks  that  require  frequent  repetitive  mo- 
tions will  necessarily  carry  a  different  rest  factor  than  those  which 
require  a  comparatively  long  cycle  for  their  completion.    These  rest 
factors  are  set  up  by  an  analysis  of  the  fatigue  entering  the  various 
tr:sks. 

The  "Point  System"  furnishes  management  with  a  measuring  stick 
by  which  it  can  control  a  large  number  of  factors  entering  into  the 
effective  administration  of  the  comprny  labor  supply. 
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The  system  divides  itself  logically  into  three  distinct  phases: 

1.  Setting  of  standards  -  the  actual  time  study  work. 

2.  Payment  of  operators  -  checking  of  production. 

3.  Departmental  analysis  and  compensating  of  supervision. 

A  detailed  consideration  of  these  three  elements  will  be  given 
in  later  chapters. 

The  plan  can  be  applied  to  an  industry  regardless  of  the  par- 
ticular type  and  the  resultant  benefits  derived.    With  the  "point"  as 
the  basis  for  comparison  it  is  possible  to  compare  the  effectiveness 
of  labor  in  a  plant  manufacturing  saws  with  a  woodworking  plant  manu- 
facturing chairs  or  a  textile  mill  manufacturing  cloth.    It  is  true, 
of  course,  that  the  most  desirable  applications  will  be  in  industries 
in  which  repetitive  processes  are  common.    Due  to  modern  methods  of 
mass  production  in  nearly  all  industries  the  possibilities  of  applica- 
tion are  extensive. 

Applications  have  been  successfully  made  in  the  following  indus- 
tries: 

1.  Electrical  equipment. 

2.  Optical  supplies. 

3.  Safety  razor  and  blade  manufacture. 

4.  Rubber  shoe  and  tire  industry. 

5.  Saw  and  knife  business. 

6.  Textiles  -  both  cotton  and  woolen. 

7.  Sewing  machine  business. 
S.    Canning  industry. 

-  26  - 


9.    Furniture  industry. 
10.    Photographic  supplies. 

Some  of  the  outstanding  organizations  having  Bedaux  applications 

are: 

1.  Gillette  Safety  Razor  Company 

2.  Hood  Rubber  Company 

5.  General  Electric  Company 

4.  White  Sewing  Machine  Company 

5.  American  Optical  Company 

6.  Campbell  Soup  Company 

7.  Eastman  Kodak  Company 

The  measure  of  performance  of  the  direct  labor  is  the  rate  of 
the  "point"  earning.    For  any  given  operator  this  is  known  as  the 
operator's  "point  hour"  and  for  any  given  day  is  equal  to  the  quotient 
of  the  total  "points"  earned  during  the  day  and  the  number  of  hours  in 
which  they  were  earned.    To  the  operator  the  "point  system"  is  a  task 
and  bonus  plan.    For  all  time  spent  on  the  job  he  is  paid  a  guaranteed 
rate  consistent  with  the  particular  operation  he  is  performing.  Every 
operator  is  expected  to  produce  at  a  60  "point  hour"  rate.    This  rate 
of  effort  is  called  a  normal  "point  hour"  and  is  the  rate  at  which  a 
normal  operator  would  work  to  perform  the  operation  in  normal  time. 

The  operator's  "point  hour"  is  figured  daily  and  is  a  daily 
measure  of  the  perf ormance  of  the  operators  in  the  entire  plant.  The 
"point  hour"  reduces  the  showing  of  all  operators  to  a  common  denominator 
and  makes  possible  the  determination  of  the  rate  of  effort  of  all 

-  27  - 


^operators  in  the  plant. 

Knowing  the  individual  operator's  "point  hour"  a  basis  is  pro- 
vided for  the  locating  of  men  on  work  on  which  they  ere  most  effective 
and  almost  makes  possible  the  elimination  of  low  producers  or  shifting 
them  to  jobs  for  which  they  are  better  adapted. 

From  the  individual  "point  hours"  in  any  given  department  a  de- 
partmental "point  hour"  can  be  arrived  at  which  is  a  measure  of  the 
whole  department.    This  department  "point  hour"  is  equal  to  the  quo- 
tient of  the  total  "points"  produced  in  the  department  and  the  total 
hours  in  which  they  were  produced.    For  example,  if  a  department  of 
25  productive  operators  produces  100,000  "points"  in  any  one  week  of 
50  hours  the  department  "point  hour"  is  said  to  be  an  80. 

With  the  various  department  "point  hours"  to  use  as  an  index  of 
performance  it  is  possible  to  compare  various  departments  throughout 
the  plant.     Such  comparative  showings  may  lead  to  investigation  of  the 
lower  "point  hours"  with  the  resultant  possibility  of  correctives  be- 
ing applied  to  increase  the  department  "point  hour".    This  may  mean 
the  necessity  of  making  either  one  or  all  three  of  the  following 
changes: 

1.  Increasing  the  "point  hour"  of  the  present  operators. 

2.  Shifting  or  replacing  some  of  the  present  operators. 

3.  '"eking  supervision  more  effective. 

There  are  many  othc-r  uses  to  which  the  common  measure,  the 
"point"  can  be  put,  some  of  v.hich  will  be  discussed  in  a  later  section. 
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CHAPTER  VI 


PRELIMINARY      ?/  0  R  K  BEFORE 
A  C  T  U  A  L  APPLICATION 
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PRELIMINARY  WORK  BEFORE  ACTUAL  APPLICATION 


The  real  tangible  work  in  en  application  of  the  "point  system" 
begins  with  the  actual  taking  of  time  studies  for  the  purpose  of  set- 
ting standards.    Before  this  work  can  be  started,  however,  a  complete 
analysis  must  be  made  of  all  operations  in  the  plant  for  the  purpose 
of  setting  up  skill  classifications.    An  analysis  is  made  of  all  plant 
operations  and  the  comparable  skill  required  for  their  performance. 
These  operations  are  then  classified  into  definite  groups  and  a  base 
rate  set  up  for  each  group.    The  rate  por  each  group  is  the  base  wage 
which  the  particular  operation  will  carry. 

This  classification  of  skill  and  adoption  of  base  rstes  is  done 
by  the  management  in  conjunction  vdth  the  staff  of  installing  engineers. 

A  general  inspection  of  the  plant  is  made  to  get  an  idee  of  the 
plant  layout,  the  products  manufactured,  type  of  equipment,  and  per- 
haps what  is  most  important  at  this  stage,  the  general  attitude  of  the 
personnel.    This  plant  inspection  should  preferably  be  done  in  coopera- 
tion with  the  plant  executives  who  are  intimate  with  the  plant  deta.il 
and  policies.    This  preliminary  inspection  does  not  mean  that  the  in- 
stalling engineer  will  from  then  on  be  capable  of  handling  all  issues 
incident  to  the  application,  but  it  merely  gives  him  a  picture  of  the 
problem  before  him  and  enables  him  to  lay  his  plans  for  the  coming 
work  . 

It  is  of  extreme  importance  at  the  early  stages  of  the  applica- 
tion to  create  the  right  impression  with  the  departmental  foremen. 
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Their  complete  cooperation  will  be  needed  throughout  the  application 
and  they  should  be  made  to  feel  that  they  are  to  play  a  vital  part  in 
the  changes  to  come.    The  installing  engineer  should  sell  himself  to 
the  plant  foremen  so  that  they  will  have  faith  in  what  he  is  setting 
out  to  accomplish.    If  the  foremen  are  in  sympathy  with  the  work  they 
will  transmit  this  sentiment  to  the  men  under  them. 

The  psychological  phase  of  this  type  of  work  is  extremely  impor- 
tant.   The  humajn  element  is  concerned  throughout  the  entire  application 
and  is  perhaps  the  greatest  variable  which  will  have  to  be  contended 
with,    TJ-oon  the  degree  to  which  the  human  relationships  are  solved  will 
depend,  to  a  large  extent,  the  success  of  the  application. 

A  complete  list  of  all  factory  operations  is  obtained  either  from 
the  departmental  foremen  or  from  the  plant  cost  division.    It  is  advis- 
able to  use  the  former  method  because  of  the  opportunity  for  personal 
contact  with  the  foremen.    This  possibility  of  contact  is  most  impor- 
tant because  it  is  essential  that  harmonious  relations  exist  between 
the  installing  engineer  and  his  staff  and  the  departmental  supervisory 
people. 

After  the  operations  of  each  department  have  been  listed  they 
ere  rearranged  in  alphabetical  order  to  facilitate  comparison.    It  is 
also  advisable  at  this  point  to  compare  these  lists  with  the  records 
of  the  cost  division  to  determine  any  possible  omissions. 

With  the  lists  of  operations  of  all  departments  available  it  is 
possible  to  separate  all  the  plant  operations  into  definite  groups. 
This  analysis  should  be  made  with  the  assistance  of  the  plant  execu- 

-  51  - 


1 


tives  who  are  familiar  with  the  various  operations. 

This  classification  is  usually  made  into  ten  groups.    The  basis 
for  the  group  designation  of  the  operation  i's  a  consideration  of  the 
following  three  factors: 

la    Skill  required  to  perform  the  operation. 

(a)  length  of  time  to  learn  the  operation. 

?.m    Whether  the  work  is  of  a  heavy  or  light  nature. 

3.    Conditions  under  which  the  operation  is  performed. 

(a)  hot  or  cold  surroundings. 

(b)  wet  or  dry. 

(c)  dust  consideration. 

(d)  fumes. 

The  various  groups  ere  numbered  from  one  to  ten  -  group  one  being 
the  operations  that  require  the  maximum  skill  for  their  performance  and 
group  ten  the  operations  requiring  the  minimum  amount  of  skill.  There 
will  be  a  great  deal  of  discussion  in  selecting  these  groups  because  of 
the  difference  in  opinion  of  the  various  operations.    These  lists  are 
all  studied  and  listed  a.  second  time  for  the  purpose  of  detecting  any 
inconsistencies  in  the  analysis.    As  was  mentioned  before,  it  is  of 
paramount  importance  that  the  plant  executives  work  with  the  installing 
engineer  in  making  this  classification.    He  is  only  familiar  with  the 
plant  in  a  general  way  while  the  executives  and  supervisory  staff  know 
the  many  details  entering  into  the  actual  manufacture  of  the  product. 

These  lists  with  the  ten  groupings  now  become  the  master  base 
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rate  lists  for  the  entire  plant  and  if  the  original  analysis  has  been 
carefully  ?nd  accurately  done  there  rail  be  very  few  changes  necessary 
during  the  application.    There  may  be  instances,  vrhen  the  acturl  time 
study  work  is  being  done,  that  conditions  indicate  r  wrong  grouping 
for  some  of  the  operations.    If  such  conditions  are  discovered  the 
necessary  corrections  ere  made. 

The  ectual  monetary  value  of  the  base  rates  are  set  up  after  a 
study  of  local  conditions  and  rates  for  similar  types  of  work  in  the 
community.  The  prevailing  rates  for  like  classes  of  work  may  be  en- 
tirely different  in  different  communities  due  to  such  factors  as  the 
size  of  the  city,  mobility  of  labor,  labor  organization,  etc.  However, 
although  the  level  of  wages  may  be  different  the  group  skill  relation- 
ship remains  constant. 

The  base  rates  ere  usually  set  up  in  figures  which  make  their 
mathematical  relationship  with  the  hour  equal.    This,  of  course,  is  to 
facilitate  wage  calculation  end  payroll  procedure.    The  r?tes  usually 
advance  in  increments  of  three  cents  per  hour. 

The  grouping  may  be  different  in  different  plants  because  the 
analysis  is  a  compare tive  one.    No  two  plants  will  have  the  same  manu- 
facturing processes  and  therefore  the  relationships  will  differ. 

With  the  skill  classifications  and  corresponding  base  rates 
approved  by  the  management  the  next  step  is  the  actual  start  of  the 
time  study  work.    A  starting  department  should  be  selected  where  the 
foreman  contact  has  been  satisfactory  end  where  the  foreman  is  the  type 
of  man  who  will  cooperate  in  bringing  about  any  desirable  changes  in 
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the  department. 

The  foreman  of  the  department  selected  is  called  into  consult? tion 
with  the  plant  executives.    A  general  explanation  of  the  point  system 
detail  is  given  to  him  so  that  he  vd.ll  understand  the  object  of  the 
application  and  the  method  to  be  pursued  in  his  department.    The  prin- 
ciples of  time  study  should  he  explained  to  him  so  that  he  can  prepare 
his  men  for  the  time  study  work  about  to  begin.    The  foreman  above  all 
must  be  shown  that  his  cooperation  is  necessary  and  that  he  must  react 
favorably  to  the  men  when  questioned  by  them.    There  will  be  changes 
made  as  the  work  goes  on  and  the  foreman  should  have  these  pointed  out 
to  him  along  with  their  resultant  effect. 
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CHAPTER  VII 


DETERMINATION      OF  STANDARDS 
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DETERMINATION  OF  STANDARDS 


Stands rds  are  set  up  under  the  Bedaux  System,  in  "points".  As 
defined  in  chapter  five,  a  point  consists  of  a  fraction  of  a  minute  of 
work  plus  a  fraction  of  a  minute  of  compensating  relaxation,  the  sun 
of  these  two  factors  always  aggregating  unity.    A  standard  for  any 
given  operation  is  the  allowed  time  for  the  operation  expressed  in 
points. 

The  basic  principle  of  the  point  system  is  that  the  fundamental 
time  required  for  performing  any  operation  in  a  definite  way  is  con- 
stant.   The  expenditure  of  effort  for  any  given  operation  is  the  same 
regardless  of  whether  the  effort  is  expended  over  a  long  or  short  per- 
iod of  time.    A  fast  operator  uses  energy  at  a  fast  rate,  a  slow  opera- 
tor at  a  slow  rate,  but  the  total  energy  reauired  to  perform  the  opera- 
tion is  the  same  in  both  cases  provided  that  the  operation  is  performed 
in  the  same  way. 

The  point  system  measures  the  effort  required  to  perform  a  given 
task  and  evaluates  that  effort  in  terms  of  points. 

Standards  are  built  up  from  time  studies  taken  of  the  operations 
or  by  comparative  data  obtained  by  time  study.    The  object  of  time  study 
is  to  determine  the  standard  time  or  the  normal  time  in  which  a  normal 
operator  working  with  normal  effort  should  perform  the  operation. 

Before  time  study  is  attempted  in  the  first  department  it  is  im- 
portant to  determine  the  attitude  of  the  operators.    Quite  often 
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objections  to  being  timed  are  encountered  in  the  early  stages  of  the 
application.    These  conditions  should  be  straightened  out  as  such  sen- 
timent may  develop  into  more  serious  proportions.    It  is  not  especially 
difficult  to  convince  an  operator  that  he  should  be  time  studied  when 
he  understands  the  possibilities  such  procedure  open  up  for  him  in  the 
way  of  increased  earnings.    Much  better  results  can  be  obtained  if  the 
operator  is  willingly  timed  rather  than  to  force  him  to  perform  under 
observation. 

In  taking  a  time  study  the  timer  divides  the  complete  operation 
on  the  piece  being  timed  into  its  component  elements.    Ke  also  lists  in 
detail  the  method  of  performing  the  operation  and  the  conditions  pre- 
vailing at  the  time  of  the  study.    This  detailed  description  of  the 
operation  indicates  exactly  how  the  task  was  performed.    The  standard 
set  up  applies  to  the  operation  only  as  long  as  the  operation  is  perform- 
ed as  it  was  originally  time  studied.    Y/hen  the  method  of  performing  the 
operation  changes  the  original  standard  no  longer  applies  and  a  new  value 
must  be  set  up. 

By  the  use  of  the  stop  watch,  successive  readings  are  taken  on 
every  element  until  the  timer  is  satisfied  that  he  has  sufficient  data 
and  information  upon  which  to  base  a  standard.    These  readings  are  taken 
and  plotted  with  the  object  of  determining  the  predominating  rather  than 
the  average  time  of  each  element  of  the  operation.    In  setting  a  stand- 
ard the  timer  is  interested  in  knowing  the  frequency  of  occurrence  of  a 
given  time  rather  than  the  exceptional  occurrence  of  an  extremely  high 
or  low  time  value.    For  example,  a  twenty  cycle  observation  of  a  given 
element  of  an  operation  gives  the  following  time  values  in  seconds: 


11-12-1  ?-n-10-9-13-ll-9-10-10-l?.-llT5-ll-12-13r47-12-ll 

The  value  selected  will  not  be  affected  by  the  occurrence  of  the  extreme- 
ly low  value  of  5  seconds  nor  of  the  47  second  occurrence.    These  two 
values  are  the  exception  to  the  rule  snd  should  not  be  considered  because 
they  do  not  occur  under  normal  conditions. 

In  addition  to  the  elements  of  the  operation  that  occur  with  every 
piece  completed  there  are  other  factors  such  as  "handling  of  stock", 
"grinding  of  tools"  etc.  which  must  be  considered  and  a  normal  average 
time  determined. 

By  observation  at  the  time  of  the  study  and  by  a  close  study  of 
the  plotted  elements  the  timer  rates  the  effort  made  by  the  operator 
during  the  period  of  the  time  study.    TfThen  the  observed  times  are  modi- 
fied by  the  rating  the  derived  value  is  known  as  a  normal  time  for  the 
element.    The  sum  of  the  normal  times  for  the  various  elements  is  known 
as  the  normal  actual  time  for  the  entire  operation  on  one  piece.  To 
this  normal  actual  time  is  added  a  rest  percentage  to  take  care  of  rest 
time  and  unavoidable  delays.    The  resultant  value  is  known  as  the  stand- 
ard time.    This  standard  time  is  converted  into  a  standard  in  Bedaux 
points  by  dividing  by  60.    The  quotient  resulting  from  this  calculation 
is  known  as  the  point  standard  for  the  operation  on  one  piece.    A  graph- 
ical representation  of  the  method  used  in  setting  a  standard  is  shown 
on  the  next  sheet. 

As  a  60  point  hour  is  the  normal  rate  of  effort  expected  from  an 
operator,  he  is  rated  this  value  if  at  the  time  of  the  study  he  is  work- 
ing at  a  normal  rate  in  the  opinion  of  the  time  study  man.    If,  however, 
the  timer  judges  his  speed  and  effectiveness  at  some  different  rate  he 


is  given  that  rating  for  the  elements  in  the  study.    It  can  thus  be 
seen  that  the  rating  value  is  the  factor  that  converts  observed  time 
into  normal  time.    The  rating  is  usually  made  at  the  time  of  the  study 
but  in  some  instances,  when  the  timer  has  had  an  opportunity  to  avail 
himself  of  all  data,  this  rating  may  be  deferred  or  even  changed  from 
the  original  rating. 

Before  the  study  is  taken  it  is  imperative  that  the  foreman 
should  assure  himself  that  the  job  is  being  done  by  the  correct  method, 
with  proper  equipment  and  under  such  conditions  as  the  foreman  is  pre- 
pared to  maintain  after  the  standard  has  been  set. 

The  foremen  is  responsible  for  and  has  complete  jurisdiction  over 
the  method  employed.    The  responsibility  of  the  time  study  man  is  the 
timing  of  the  operation  and  the  rating  of  effort.    When  the  standard  is 
once  set  it  is  guaranteed  against  change  as  long  as  the  operation  is 
performed  as  it  was  originally  timed.    Any  addition  or  omission  of  job 
elements,  change  in  material,  or  conditions  of  equipment  calls  for  the 
setting  of  a  new  standard. 

It  is  the  duty  of  every  foreman  to  notify  the  standards  depart- 
ment when  a  change  in  method  is  to  be  made  so  that  a  proper  standard 
for  the  new  condition  may  be  determined. 

An  illustration  of  the  compensating  effect  of  rating  and  the  use 
of  the  rest  factor  follows.    Two  time  studies  on  the  same  element  of 
the  operation  result  in  the  following  data: 

Study  No-  1 

Actual  Time  10  seconds 
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Eating  of  Effort 
Normal  Actual  Time 
Rest  Factor 
Standard  Time 
Point  Standard 


Normal  (60) 
10  seconds 
20% 

12  seconds 
.20 


Study.  Jq^. 


Actual  Time 
Rating  of  Effort 
Normal  Actual  Time 
Rest  Factor 
Standard  Time 
Point  Stands rd 


8  seconds 
75 

10  seconds 

eojG 

12  seconds 
.20 


If  the  observations  have  been  taken  by  a  skilled  timer  and  the 
correct  ratings  applied  the  point  standard  will  be  the  same  regardless 
of  the  elapsed  time  of  the  operation  at  the  time  of  the  observation. 
However,  a  five  percent  variation  is  tolerated  in  comparative  studies. 

There  are  several  characteristics  which  a  time  study  man  should 
possess  if  he  is  to  be  effective  and  successful  in  his  work.    The  most 
outstanding  of  these  are  perhaps  the  following: 

1.  PATIENCE  -  An  operator  may  irritate  the  timer,  or  the  timer 
may  irritate  the  operator.    Patience  goes  far  in  eliminating  this 
condition. 

2.  TACT  -  It  may  be  necessary  to  ask  questions  and  make  sugges- 
tions to  the  operator  and  get  his  cooperation  for  the  actual 
timing . 
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3.  FAIRNESS  -  This  must  be  practiced  in  all  of  a  timer's  deal- 
ings with  the  operators,  end  the  same  treatment  accorded  to  each 
one.    No  favoritism  must  be  shown. 

4.  ANALYTICAL  MIND  -  The  ability  to  analyze  correctly  is  a  major 
asset,  as  all  of  the  information  a  timer  gets  on  a  job  is  value- 
less unless  the  timer  can  relate  this  information  to  the  nature 
of  the  job. 

5.  PERSONALITY  -  A  pleasing  personality  and  appearance  are  other 
essentials.    A  pleasing  personality  helps  in  winning  the  confi- 
dence of  the  operators  and  a  good  businesslike  appearance  on  the 
job  commands  the  confidence  of  the  operator  in  the  work  which  a 
timer  is  doing.    An  operator  can  hardly  be  expected  to  have  con- 
fidence in  work  which  affects  his  earnings  if  it  is  done  in  a 
careless  manner. 

6.  PSYCHOLOGY  -  What  are  the  operator1 s  thoughts  while  the 
operation  is  being  timed?    Is  he  thinking  he  can  put  something 
over  on  the  timer?    Does  his  appearance  indicate  that  he  is  dis- 
pleased at  being  timed?    Is  he  giving  the  timer  a  good  fair  rate 
of  effort  during  the  study? 

There  are  two  types  of  elements  that  may  occur  in  an  analysis  of 
an  operation  on  a  product  of  varying  specifications.  Due  to  this  fact 
it  is  necessary  to  break  the  studies  up  into  elements  so  that  each  one 
can  be  studied  by  itself.    These  two  types  of  elements  are  as  follows: 

1.    Constant  Elements. 

(a)    those  whose  magnitude  is  independent  of  the  size  of 
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the  article  being  timed. 

2.    Variable  Elements. 

(a)  those  whose  magnitude  is  depending  upon  the  size  of 
the  article  being  timed. 

After  the  constant  elements  are  isolated  it  is  necessary  to  deter- 
mine their  "spread",  or  in  other  words,  the  number  of  units  of  product 
which  the  constant  elements  covers. 

After  the  variable  elements  are  isolated  it  is  necessary  to 
determine  the  lav/  which  governs  their  variation.    These  elements  vary- 
according  to  some  mathematical  relationship  of  the  product  and  these 
relationships  must  be  determined  so  that  tables  of  standards  can  be 
constructed  which  will  cover  any  specification  of  product  within  the 
range  of  the  analysis.    It  is  obvious  that  it  is  not  necessary  to  time 
study  every  variable  size  of  product  before  standards  are  set  up  for  a 
definite  group.    When  the  spread  of  the  constant  elements  is  known  and 
the  laws  of  variation  of  the  variable  elements  are  fixed  it  is  a  matter 
of  substitution  to  determine  the  entire  list  of  standards  within  the 
range  of  the  table. 

There  are  two  major  types  of  time  studies  used  in  the  average 
plant.    One  study  covers  the  type  of  operation  where  all  the  elements 
are  performed  by  the  operator  and  the  other  where  the  operator  is  run- 
ning a  machine  which  is  equipped  with  a  power  feed. 

In  both  of  the  above  types  of  studies  the  point  standard  covers 

only  the  work  elements  of  the  job.    In  the  study  which  uses  the  power 

feed  machine  a  value  known  as  M.A.A.  -  machine  assignment  allowance  - 
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is  set  up.    This  value  indicates  the  time  assigned  to  the  machine  for 
doing  the  job.    As  the  operator  is  free  during  this  period  of  time  this 
value  is  really  waiting  time  and  is  put  into  the  departnental  burden. 
The  operator  is  given  other  work  to  do  to  eliminate  this  waiting  time 
if  possible.    The  elimination  of  M.A.A.  is  one  of  the  outstanding  savin 
of  a  point  system  application. 

Two  sample  time  studies  follow  this  section.    The  first  one  is 
one  in  which  all  elements  are  performed  by  the  operator  and  the  second 
one  covers  a  case  in  ?/hich  the  operator  is  running  a  power  feed  machine 
In  the  latter  study  the  allowance  for  M.A.A.  is  shown.    ?,Tien  ^ny  of  the 
work  elements  of  the  job  occur  during  the  M.A.A •  time  it  is  necessary 
to  reduce  the  M.A.A.  value  so  as  not  to  pyramid  the  allowable  credit. 

In  the  construction  of  tables  to  cover  a  wide  range  of  work  of 
the  same  type,  but  of  different  sizes,  it  is  necessary  to  develop  unit 
times  to  be  used  in  calculating  standrrds  for  specifications  that  have 
not  been  time  studied.    These  xmit  times  will  aid  greatly  in  making 
comparisons. 

A  practical  example  of  this  method  of  analysis  is  shown  on  the 
next  page.    The  problem  in  this  particular  instance  was  to  develop 
standards  for  the  removal  by  grinding  of  a  constant  amount  of  stock 
from  a  variable  area  per  load  and  for  paper  machine  knives  of  any 
length  up  to  ninety  inches. 

A  job  of  this  type  divides  itself  into  two  sections  because  it  is 
performed  on  a  power  feed  machine.    The  logarithmic  plot  indicates  the 
straight  line  relationship  existing  between  the  area  of  work  exposed  to 


the  grinding  wheel  and  the  normal  time  in  seconds  per  cubic  inch  re- 
quired for  the  removal  of  a  constant  emount  from  the  thickness  of  the 
knives.    This  curve  is  for  the  grinding  time  and  is  the  M.A.A.  allow- 
ance for  the  operation. 

The  second  plot  gives  a  set  of  curves  which  make  allowanced  for 
the  handling  of  the  knives  incident  to  the  grinding  operation.  Here 
the  relationship  of  normal  handling  time  and  the  variable  point  stand- 
ards to  the  different  lengths  of  knives  is  indicated. 

Once  standards  are  set  up  they  are  permanent  as  long  s s  the 
method  of  performing  the  operation  does  not  change.    Increased  or  de- 
creased employee  earnings  are  controlled  by  the  base  rates.  Monetary 
values  may  fluctuate  but  time  values  remain  constant. 
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APPLYING  A  DEPARTMENT 


One  of  the  most  critical  times  of  the  application  is  the  time 
that  a  department  is  put  on  standard.    The  foremen  and  operators  of  the 
particular  department  are  notified  that  on  a  certain  date  the  depart- 
ment  is  to  be  applied.    The  operators  are  also  tolr!  that  for  the  time 
being  their  present  guaranteed  hourly  rates  will  be  continued.    That  is 
to  say,  they  will  continue  to  receive  as  a  minimum  rage  that  amount 
which  they  have  been  receiving  and  greater  earnings  if  their  production 
increases  so  as  to  give  them  a  premium  payment  on  top  of  the  base  wage 
for  the  job.    If  the  sum  of  the  base  wage  and  the  premium  exceed  the 
prevailing  guaranteed  wage  they  will  receive  the  higher  amount.  The 
operators  have  everything  to  win  and  nothing  to  lose. 

This  arrangement  of  guaranteeing  the  present  earnings  to  the  men 
is  made  by  the  management  while  the  operators  are  adapting  themselves 
to  the  system.    It  makes  it  possible  for  the  men  to  go  through  this  per- 
iod of  transition  without  financial  loss  to  them.    The  management  in 
doing  this  reserves  the  right  to  discontinue  the  existing  guaranteed 
rates  at  any  time  they  may  see  fit. 

One  of  the  outstanding  principles  of  the  point  system  is  the  fact 
that  the  standards  are  guaranteed  for  the  life  of  the  job  as  long  as 
the  original  method  of  doing  the  job  exists.    This  principle  is  strictly 
adhered  to  and  no  changes  are  made  unless  they  are  justified  by  the 
above  statement.    This  point  is  clearly  explained  to  the  men  at  the  very 
start  of  their  working  on  standard.    Due  to  the  fact  that  some  operators 
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have  been  on  piece  work  previous  to  the  application  they  are  sometimes 
hesitant  about  believing  that  such  a  condition  will  exist.    They  have 
in  their  minds  the  old  practice  of  cutting  piece  rates  when  earnings 
became  excessive. 

The  department  point  hour  starts  at  a  comparatively  lov.r  figure 
sometimes  until  the  men  assure  themselves  that  the  standards  as  set  up 
will  prevail.    However,  as  soon  as  they  feel  confident  that  conditions 
will  be  as  they  were  promised  their  production  increases  and  the  depart- 
ment point  hour  begins  to  rise  in  proportion. 

The  graph  on  the  next  page  indicates  the  increase  in  the  point 
hour  of  a  department  after  applying  standards  to  it.    The  starting  point 
hour  and  immediate  increase  noticeable  from  this  point  was  due  to  the 
fact  that  this  was  a  service  department  which  had  to  work  fairly  rapidly 
even  before  the  application  due  to  quick  shipments  and  also  due  to  the 
fact  that  it  was  a  small  department  where  a  good  deal  of  contact  work 
had  been  done  previous  to  applying  the  department. 

The  following  six  points  should  be  made  clear  to  every  operator 
about  to  go  on  standard: 

1.  The  Standards  set  include  the  actual  time  necessary  to  per- 
form the  operation  plus  the  proper  allowance  '"or  rest  required  by  the 
operation. 

2.  All  Standards  set  are  guaranteed  against  being  cut  for  the 
life  of  the  operation  and  cannot  be  reduced  unless  there  is  a  change 
in  the  process,  material,  design,  or  equipment. 

The  standard  requirement  ror  each  operator  is  60  "Points" 
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per  hour.    Operators  are  credited  with  "Points"  for  frood  work  only. 

4.  All  points  earned,  in  excess  of  60  points  per  hour  are  pre- 
mium points  and  are  paid  for  at  a  rate  in  proportion  to  the  base  rate 
of  the  job. 

5.  Each  operator  on  the  "Point  System"kis  paid  an  hourly  v:age 
for  the  time  he  spends  in  the  plant.  This  hourly  rage  is  called  the 
"Ba.se  Hate". 

6.  All  delays  beyond  the  control  of  the  operator  are  paid  for  at 
the  rate  of  80  "Points"  per  hour  or  at  the  base  rate. 

7.  At  the  beginning  and  end  of  each  delay  the  operator  must  re- 
port the  delay  and  the  reason  for  it  to  the  checker.    Only  those  de- 
lays so  reported  will  be  credited. 

The  early  stages  of  the  application  are  the  most  critical  and  it 
is  at  this  point  that  the  cooperation  of  the  foreman  is  most  needed. 
Questions  arise  from  the  operrtors  and  a  good  deal  of  contact  vrork  must 
be  done  by  the  standards  department  to  tactfully  straighten  out  many 
matters  and  keep  the  men  satisfied.    The  point  hours  are  usually  low  for 
the  first  days  and  many  operators  are  disappointed  in  their  showing  and 
their  premium  earning.      The  company  will  eventually  expect  an  eighty 
point  hour  from  the  men  and  they  should  be  shown  that  by  maintrining 
this  rate  of  effort  their  earnings  will  be  appreciably  more  than  they 
were  under  the  previous  wage  plcn  that  they  worked  under. 

The  greatest  show  of  opposition,  if  there  is  any,  will  be  during 
the  first  few  weeks  after  applying  the  department.    The  first  depart- 
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ment  applied  usually  presents  the  most  difficult  situation  to  handle. 
After  severel  departments  have  been  successfully  applied  there  is  no 
great  amount  of  opposition  from  the  remaining  departments  when  they  ere 
applied. 

Most  of  the  operators  have  been  working  under  the  old  dry  work 
plan  and  have  thus  had  no  incentive  to  increase  their  production  and 
neither  has  the  management  had  any  measure  of  what  constituted  a  day1 s 
work.    Mow  the  management  knows  that  it  can  expect  an  eighty  point 
hour'  and  will  eventually  demand  it  from  all  operators. 

Experience  has  shown  that  the  point  hour  effort  of  most  workers 
on  day  work  is  between  thirty  five  and  forty  five.    It  t^kes  some  time 
for  a  day  work  operator  to  learn  to  make  use  of  all  possible  time  and 
his  habits  of  years  cannot  be  changed  in  a  few  days.    It  usually  takes 
several  weeks  for  an  operator  to  reach  an  eighty  point  hour  but  when  he 
does  attain  it  he  usually  retains  that  pace  with  but  minor  fluctuations. 
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CHAPTER  IX 


RECORDING  PERFORMANCE 
OF      0  P  E  R  A  T  0  R  S 
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RECORDING  PERFORMANCE  OF  OPERATORS 


Upon  applying  standards  to  a  department  it  is  necessary  to  also 
start  keeping  the  production  records  of  the  individual  operators.  From 
these  production  records  the  operator's  daily  point  hour  and  premium 
errnings  are  determined. 

Under  the  old  day  work  plan  each  operator  kept  his  own  time  card 
for  the  day's  work  and  indicated  approximately  how  long  it  took  to  per- 
form the  operations  on  the  various  lots  of  work  completed  during  the 
day.    With  the  point  system  these  daily  records  of  production  are  not 
kept  by  the  operator  but  by  a  departmental  checker.    The  keeping  of  time 
cards  with  the  associated  data  is  entirely  a  clerical  job  and  should  be 
handled  by  a  clerk  who  is  proficient  at  this  type  of  work  and  net  by  the 
operators  themselves. 

The  checker  keeps  a  record  of  the  individual  performance  of  each 
men  on  time  cards.    These  cards  will  be  different  in  every  plant  in 
which  they  are  used  because  different  organisations  desire  different 
types  of  information  and  it  is  necessary  to  design  a  card  to  give  the 
required  data.    As  an  example,  three  typical  forms  of  cards  are  shown 
on  the  next  page.    An  example  of  ca.rd  figuration  will  be  given  in  the 
chapter  on  "Accounting  Procedure".    These  cards  give  a  complete  record 
of  the  operator's  daily  activities  and  give  such  information  as  the 
following: 

1.  Name  and  number. 

2.  Time  spent  in  the  plant  for  the  day. 


5.  Starting  and  stopping  time  for  all  jobs. 

4.  Name  and  specifications  of  all  items. 

5.  Number  of  pieces  completed. 

6.  Point  standard  for  each  piece. 

7.  Designation  by  proper  symbol  if  work  is  not  on  standard. 

8.  Production  or  order  number  of  each  item. 

The  checker  obtains  the  information  indicated  by  circulating 
around  the  department  and  visiting  each  operator  as  frequently  as  pos- 
sible.   In  some  plants  the  operator  goes  to  a  checker's  cage  with  the 
job  ticket  and  has  it  recorded  but  the  former  method  is  by  far  the 
more  efficient  because  the  operators  have  no  lost  time  from  their  work. 

Each  checker  is  provided  with  a  complete  set  of  standards  for  all 
the  operations  performed  in  his  department.    Ke  must  be  thoroughly 
familiar  with  all  the  operations  in  the  department  and  with  the  location 
in  his  standards  books  of  the  corresponding  standards.    The  checker  posts 
these  standards  on  the  card  against  the  number  of  pieces  completed  by 
the  operator  on  any  given  job.    The  tables  of  standards  are  constructed 
by  the  standards  department  with  the  attempt  to  make  their  interpretation 
as  easy  as  possible  and  to  facilitate  the  checking  process.    It  is  impera- 
tive that  the  checker  be  a  man  who  is  familiar  with  mechanical  equipment 
and  also  that  he  be  extremely  accurate  and  careful  in  his  work.  This 
last  quality  is  especially  desirable  because  the  individual  card  for  any 
operator  becomes  the  basis  for  the  calculation  of  that  man's  pay  for  the 
day  and  the  accurate  determination  of  wages  is  of  paramount  importance. 
In  this  connection  it  might  be  said  that  it  has  been  found  extremely 
helpful  to  give  candidates  for  checking  jobs  a  set  of  examinations  to 
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test  their  power  of  reasoning  and  their  familiarity  with  the  use  of 
figures. 

Another  reason  why  time  cards  must  be  accurately  kept  is  because 
of  the  fact  that  the  factory  production  records  are  derived  from  them. 

The  checking  cards  go  to  the  cost  department  daily  from  the  stand- 
ards department  where  they  have  been  checked  for  possible  omissions  and 
errors.    The  payroll  calculations  carried  out  in  the  cost  department 
will  be  considered  in  the  section  on  "Accounting  Procedure". 

To  aid  the  cost  department  in  their  cost  analysis  a  set  of  sym- 
bols are  developed  and  used  on  the  cards  by  the  checker  for  such  items 
as  shutdown,  waiting  time,  breakdown  time,  etc. 

Each  checker  is  given  a  set  of  standard  instructions  which  guide 
him  in  his  work  and  which  also  makes  all  checking  procedure  uniform. 
This  is  absolutely  essential  in  a  plant  where  a  large  number  of  checkers 
handle  several  hundred  cards  daily.    A  typical  set  of  these  instructions 
follows.    These  rules  will  have  to  be  modified  to  suit  the  particular 
application  but  in  content  they  will  be  essentially  the  seme  in  any 
plant  with  a  point  system  application. 

STANDARD  INSTRUCTIONS 
FOR 
CHECKERS 

1.  General. 

The  checker  must  report  accurately,  on  checking  cards,  the  follow- 
ing information: 


(a)  Operation  name  or  symbol. 

(b)  Kind  and  size  of  article. 

(c)  Machine  number,  feed  and  speed. 

(d)  Number  of  completed  pieces. 

(e)  Starting  and  stopping  times  of  all  day  work  jobs  by  classes 
of  product,  including  the  elapsed  time. 

(f)  Point  end  M.A.A.  standards, 

(g)  In  and  out  time  punched  on  clock  cards. 

(h)  Operator's  name,  number,  department,  date,  and  rate  accord- 
ing to  rule  for  use  of  rates. 

(i)  Production  order  number  v/ith  classification  name  placed  be- 
fore the  number,  such  as  knife,  circular,  specialty,  etc. 

(j)  Show  separate  time  for  each  operation  not  on  standard,  on 
all  cost  jobs,  and  designate  cost  jobs  by  placing  a  large  C 
before  the  production  order  number. 

2.    Use  of  Symbols. 

The  following  symbols  are  to  be  used  for  a  13.  items  on  the  card 
not  on  productive  work  on  standard.    These  symbols  are  placed  before 
the  name  of  the  operation  and  the  operation  name  must  be  clear  and 
understandable.    It  is  permissible  to  abbreviate  all  symbols  as  shown. 

D.V;.  -  Day  V'ork  -  All  productive  work  for  which  you  have  no 
standards.    Keep  the  time  separate  for  different  classes  of  ma- 
terial, such  as  paper  knives,  circulars,  etc. 

S.D.W.  -  Special  Day  Work  -  Experimental  work,  repair  work,  etc. 
Call  the  standards  department  when  you  have  items  that  you  think 
fall  in  this  group. 


R.T.D.  -  Re-operation  Caused  by  This  Department. 

R.O.D.  -  Re-operation  Caused  by  Other  Departments. 

R.T.O.  -  Re-operation  Caiised  by  and  to  be  Charged  to  This  Opera- 
tor.   On  re-operation  items  report  the  time  spent  on  such  work 
and  the  department  responsible. 

S.U.  -  Setting  Up,  or  getting  machine  ready  for  work.  Keep  the 
set  up  end  breek  down  time  separate  and  report  the  order  number 
to  which  the  work  applies,  especielly  if  for  a  cost  job. 

W.  -  Waiting  -  This  includes  waiting  for  work,  giving  instruc- 
tions, talking  to  timers,  inspectors,  etc.    Ifihen  one  operator 
is  teaching  another  give  the  man  using  the  tools  credit  for  the 
work  and  give  the  other  waiting  time  receiving  or  giving  instruc- 
tions, 

B.D.  -  Break  Down  -  Machines  shut  down  for  lack  of  power,  or  be- 
cause of  break  down. 

H.  -  Handling  or  trucking  material. 

CI.  -  Clerical  Work,  such  as  checking,  office  work,  booking 
orders,  etc. 

S.D.  -  Shut  Down  -  Time  an  operator  is  paid  for  but  is  out  of 
the  plent.    Under  this  item  comes  time  for  circus  parade,  pic- 
nic, company  business,  etc.    Only  those  operators  who  work  in 
the  morning  get  S.D.  credit  for  the  picnic.    Club  Council  mem- 
bers get  ell  day  S.D.  if  working  for  the  picnic. 


MM  -  Maintenance  -  Taking  care  of  machines  such  as  cleaning, 
oiling,  repairing,  grinding  tools,  etc. 

MM.  O.D.  -  Maintenance  for  Other  Departments  -  Work  such  as 
grinding  tools,  etc.    Specify  department  for  which  work  is  done. 

Supr.  -  Supervision  -  Time  spent  by  foreman  or  assistant  fore- 
man supervising  or  instructing  operators. 

Mai.  -  Miscellaneous  -Allowed  Time  -  Includes  wash  up,  work  on 
committees,  looking  for  tools,  going  to  the  hospital,  work  on 
Club  Council,  Veterans'  Association,  etc. 

5.    Use  of  Rates. 

A.  Base  rates  are  set  according  to  the  skill  required  and  the 
working  conditions  of  the  job.    You  have  a  base  rate  sheet  giving  the 
base  rates  on  all  of  the  jobs  and  machines  in  your  department.  Each 
operator's  card  carries  a  single  base  rate,  and  if  you  have  instruc- 
tions to  use  two  rates  for  any  operator  you  must  pass  in  two  cards 
each  carrying  a  single  rate. 

B.  There  are  several  cases  on  the  use  of  rates. 

1.  Where  the  operator's  rrte  is  higher  than  the  base 
use  just  the  base  rate. 

2.  Where  the  operator's  rate  is  the  same  as  the  base 
rate  use  just  the  base  rrte. 

5.    Where  the  operator's  rate  is  less  than  the  base  r?te 
use  both  rates. 
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4.  Certain  operators  ere  classed  ?s  indirect  workers,  on 
their  cards.  You  will  enter  both  rates,  regardless  of  which  is 
higher  or  lower. 

5.  When  an  indirect  worker  does  work  on  production  give 
him  the  base  rate  of  the  job  on  which  he  spends  the  most  time. 
Report  also  his  guaranteed  rate. 

6.  Turn  in  a  card  for  all  foremen  for  every  day  including 
holidays,  except  Sunday,  and  mark  these  cards  with  a  69<£  base 
rate.    The  assistant  foreman's  card  will  carry  his  guaranteed 
rate  except  as  modified  by  his  doing  productive  work. 

7.  If  an  operator  does  work  during  M.A.A.  which  carries 
a  lower  base  rate  than  the  job  with  M.A.A.,  mark  his  card  with 
a  single  rate,  which  is  the  rate  of  the  job  having  M.A.A.  Vfhen 
an  operator  does  work  during  M.A.A.  which  carries  a  higher  base 
rate  than  the  M.A.A.  job,  pass  in  a  card  and  mark  the  ba.se  rate 
of  the  job,  for  each  job.    This  means  two  cards  with  different 
rates. 

4.    Use  of  Cards. 

A.    Buff  cards  are  to  be  used  in  all  cases  except  where  an  opera- 
tor runs  two  or  more  machines  at  the  same  time. 

1.  Each  card  must  carry  complete  information  so  that  the 
operator's  pay  and  premium  may  be  correctly  figured. 

2.  If  standards  specify  r.  closed  cycle  put  this  on  the 

card,  with  the  time  for  the  job,  if  the  operator  works  on  an 
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open  and  closed  cycle  on  the  seme  day.    It  is  necessary  to  know 
the  total  elapsed  time  on  closed  and  open  cycles  where  they  both 
occur  on  one  card. 

3.    TiThenever  an  operator  does  work  on  standard,  or  day  work 
during  the  M«A»A.  of  another  job,  such  work  having  no  M.A.A., 
report  this  production  separately  on  the  card  and  mark  it  "During 
M»A.A*N,    If  all  jobs  have  H«A«A«  report  the  work  on  blue  cards. 
No  separate  time  is  necessary  if  the  job  done  during  BJ.A.A.  is  on 
standard. 

B.    Multiple  Machine  cerds  are  used  whenever  an  operator  runs 
two  or  more  machines,  all  of  which  have  M..A.A. 

1.  Report  all  of  the  work  on  standard  on  the  front  of  the 
card  and  enter  no  time  on  this  side.  Enter  all  point  end  H*A«A* 
standards  for  each  job. 

2.  On  the  back  of  the  card  report  all  day  work  and  down 
time  by  machines,  with  the  starting  and  stopping  times  for  each 
item. 

3.  If  all  of  the  machines  usually  run  by  an  operator  are 
down  and  he  is  doing  some  other  work,  which  is  on  day  work,  re- 
port his  machines  as  down  and  enter  the  time  in  the  machine 
minutes  column  and  the  time  credit  column.    If  the  work  is  on 
standard  report  just  the  down  time  of  his  regulsr  machines  on 
the  back  of  the  card. 

4.  Under  the  heading  figuration  at  the  right  of  the  card 
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report  the  number  of  machines  operated. 

C.  Stroke  Counter  cards  are  used  on  all  machines  having  stroke 
counters. 

1.    If  an  operator  runs  two  or  more  machines  handle  the 
card  in  the  same  way  as  a  blue  card.    If  only  one  machine  is 
being  run  handle  like  a  buff  card. 

D.  Checkers  are  responsible  for  reporting  the  time  of  all 
operators  doing  work  in  their  department.    This  means  you  must  watch 
transfers  of  operators  and  pass  in  a  card  for  every  man  regularly  em- 
ployed in  the  department  or  temporarily  transferred  there. 

If  an  operator  leaves  your  department  to  work  in  another 
you  are  to  report  the  time  he  leaves  and  the  time  he  comes  back.  The 
checker  in  the  other  department  will  take  care  of  his  time  while  he 
is  away. 

E.  All  except  overtime  cards  must  be  in  the  hands  of  the  stand- 
ards department  by  7  A.M.  and  overtime  cards  as  early  as  possible  after 
7  A.M. 

Checkers  are  not  to  come  upstairs  to  make  corrections  on 
cards.    If  you  have  a  correction  call  up  and  it  will  be  made.  Your 
place  is  in  your  department  from  7  to  5  and  no  checker  is  to  leave 
his  department  without  permission  from  the  standards  department. 

F.  Standards  will  not  be  used  on  any  card  unless  the  opera- 
tor has  at  least  l/2  hour  on  standard,  including  M.A.A. 


5.  Transfer  of  Operators. 

A.  If  an  operator  is  on  his  regular  work  part  or  all  day  rcsrk 
the  card  with  the  base  rate  for  that  job. 

B.  If  an  operator  is  shifted  to  a  job  having  a  higher  or  a 
lower  base  rate  than  his  regular  job,  mark  the  card  with  the  base 
rate  of  the  new  job  and  if  it  is  less  than  the  operators  customary- 
base  rate  leave  off  the  customary  base  rate,  but  if  higher,  then 
use  both  the  operator's  customary  base  rate  end  the  new  rate. 

C.  If  a  man  is  on  several  jobs  with  different  rates  use  his 
customary  base  rate. 

D.  If  an  operator  goes  to  another  department  his  customary 
base  rate  will  not  change  providing  he  goes  onto  a  job  with  a  higher 
rate  than  his  customary  rate.    If  the  new  job  has  a  lower  rate,  then 
he  takes  the  lower  ra.te. 

E.  Special  rules  not  in  accord  with  the  above  must  be  followed 
in  place  of  the  above  rules. 

6 .  Use  of  Lost  or  Rejection  Reports. 

A.  The  foreman  will  make  out  and  sign  all  lest  reports.  Re 
will  take  care  of  the  original  and  you  are  to  take  care  of  the  dup- 
licate.   It  is  essential  that  the  report  be  complete  with  all  infor- 
mation that  is  asked. 

B.  If  the  .operator  is  responsible  for  the  loss  be  sure  to 
fill  in  the  penalty,  if  the  job  was  done  on  standard.    If  the  job  was 
done  day  work  mark  it  on  the  duplicate.    Let  the  foreman  decide  who 
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•is  responsible  for  the  spoiled  work. 

C.  An  operator  gets  Rejection  Credit  when  he  picks  out  bad 
pieces  spoiled  by  some  previous  operator. 

1.  If  the  operator  rejects  a  piece  after  he  has  done  some 
work  on  it  he  gets  full  credit  for  his  operation  and  no  separate 
entry  is  needed  on  the  card. 

2.  If  no  work  is  done  on  the  rejected  piece  make  out  a 
rejection  report, 

5.    In  case  a  foreman  or  inspector  condemns  a  whole  lot 
of  work  the  operator  gets  Rejection  Credits  just  for  the  pieces 
already  done  and  not  the  entire  lot. 

D.  In  case  a  rejected  piece  is  lost,  or  spoiled  completely, 
put  all  of  the  information  on  one  report. 

E.  Your  copy  of  the  lost  report  is  to  be  attached  to,  and 
passed  in  with  the  operator's  card. 

7.    Use  of  Re-operation  Ticket - 

A.  These  tickets  are  to  be  used  in  all  cases  where  an  operator 
does  work  over  which  was  previously  done  by  himself  or  some  other 
operator. 

B.  Make  the  ticket  out  completely  and  be  sure  to  specify  the 
operator  who  caused  the  re-operation.    If  previously  done  on  standard 
there  is  a  penalty  and  the  penalty  space  must  be  filled  in.    If  pre- 
viously done  on  day  work  there  is  no  penalty  and  mark  day  work  in  the 
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penalty  space. 

C.  Separate  time  must  be  shown  on  the  time  card  for  all  items 
of  re-operation  and  be  sure  to  show  on  the  ticket  the  symbol  used  on 
the  time  card, 

D.  Send  the  re-operation  tickets  in  with  the  time  cards. 

8.    Use  of  Complaint  Slips. 

A.  These  slips  are  to  be  used  to  notify  the  standards  department 
that  an  operator  questions  the  posting  on  the  posting  sheet. 

B.  The  clock  time,  which  the  operator  punches  daily  upon  enter- 
ing and  leaving  the  factory,  must  agree  with  the  in  and  out  time  on  the 
checking  card. 

1.  Operators  working  Saturday  afternoon  will  be  paid  only 
for  the  actual  amount  of  time  which  they  spend  at  their  machines. 
There  will  be  no  lunch  allowance  for  this  work  unless  the  opera- 
tor works  after  5  o'clock. 

2.  When  an  operator  works  overtime  his  card  should  be 
marked  with  the  time  he  stops  work  and  with  the  time  his  clock 
card  is  rung  out.    Stop  his  time  as  usual,  then  put  on  the 
checking  card  (clock  card  out  8:39). 

3.  Operators  working  three  hours  or  more  overtime,  ex- 
cept Saturday  afternoon,  get  Mai.  credit  of  l/2  an  hour  for 
lunch,  whether  they  take  it  or  not.    An  operator  must  work  at 
his  machine  three  hours  or  more  to  get  credit  for  lunch.  An 

operator  going  out  at  5  and  coming  back  at  5:30  ?nd  then  working 
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until  8  o'clock  does  not  get  any  allov/ance  since  he  has  worked 
only  2-1/2  hours  overtime. 

C.    Tower  workers  are  those  operators  who  work  continuously  for 
a  period  of  8  hours  from  7  to  3  or  from  5  to  11.    These  men  are  allow- 
ed 20  minutes  for  lunch  and  this  is  symbolized  Mai.    In  addition,  they 
are  allowed  three  (3)  cents  over  their  regular  hourly  rate  for  working 
on  a  tower  shift.    Mark  these  cards  with  the  base  rate  plus  three  cents 
as  follows:    54  3. 


A.  Report  to  the  standards  department  (in  writing,  if  important) 
of  any  unusual  occurrences,  changes  in  methods  or  equipment,  or  any- 
thing that  might  warrant  a  cha-nge  in  standards  of  routine. 

B.  Put  all  work,  for  which  you  have  standards,  on  standard  and 
notify  the  standards  department  when  operators  work  with  poor  material 
or  under  poor  conditions. 

C.  If  difficulties  are  encountered  the  checker  shall  immediately 
get  in  touch  with  the  standards  department. 

D.  It  is  the  checker's  function  to  get  all  records  of  work  and 
in  no  case  must  he  allow  the  operator  to  do  this  for  him.  The  checker 
gets  his  information  by  visiting  each  man  at  frequent  and  regular  inter- 
vals. 


If  a  tower  worker  should  work  from  3-E  in  addition  to  his 


regular  shift  give  him  the  tower  rate  for  the  whole  day. 


E.    You  are  to  use  only  those  standards  for  which  you  have  entries 
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in  your  standards  book.    Standards  nade  up  by  interpolating  or  ex- 
terpolating  and  figuration  of  approximate  sizes  will  not  be  tolerated, 
except  in  those  cases  where  a  rule  for  figuration  has  been  given  and 
is  included  with  the  standard. 

F.  Do  not  make  any  additions  or  erasures  on  your  standards  cards. 
If  more  information  should  be  put  on  a  standards  card  send  it  up  to  the 
standards  department  with  instructions.    A  lot  of  confusion  has  been 
caused  by  checkers  making  notes  or  entries  on  standards  cards. 

G.  It  is  your  responsibility  to  keep  your  book  in  good  condi- 
tion and  neat  looking.    Any  materials  you  may  need  will  be  gladly  sup- 
plied to  you  upon  asking  for  them. 

H.  Devise  some  definite  method  of  checking  your  cards  at  night 
so  as  to  avoid  letting  any  errors  slip  by  you.    This  is  a  necessary 
thing  and  will  help  you  materially  in  keeping  your  errors  down. 

A  checker  has  several  other  duties  which  are  intimately  related 
to  his  job.    These  have  to  do  with  the  use  of  re-operation  tickets, 
lost  reports  and  complaint  slips.    All  these  are  necessary  in  a  point 
system  setup.    The  first  two  act  as  bars  to  bad  and  spoiled  work  and 
the  last  is  a  notice  to  the  standards  department  that  the  operator  is 
questioning  his  daily  record.    A  print  showing  these  three  forms  is 
given  on  the  next  page. 

An  operator  is  paid  premium  for  good  work  only.  If  he  spoils  a 
piece  he  is  penalized  for  it.  This  penalty  is  against  his  daily  pre- 
mium and  is  equal  to  the  point  value  of  the  operation  times  the  number 

of  pieces  spoiled,  at  a  monetary  value  per  point,  depending  on  the  br se 
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Form  132 

QUANTITY 


REPORT  OF  LOST  OR  REJECTED  PRODUCT 


KIND 

SIZE 

Plated  Liner 

2fiJ  x  2-|  x  5/8 

Ground  too  thin 

Where  Lost   

No.  Pes. 

Face  2.  2 

Where  Found   RE. 

No.  Pes. 

Gauge  

Disposition  Scrap 

Kind  of  Steel  M^Q  

Date  5-6-50  


PENALTY 


No.  Pes. 
1 

Strd. 
2.0 

Pts. 

2.0 

B.  R. 

54 

Std.  Cost 

REJECTION  CREDITS 

No.  Pes. 

Strd. 

Credits 

B.  R. 

ORDER  NO. 
PROD.  NO. 

55999-E 


Operator's  No.  441 
Date  5-6-50 


E.L. 

Foreman 


Form  87 

QUANTITY 


RE-OPERATION  TICKET 


Cutters  4-3/8  x  008  x  3/ 


REASON  FOR  RE-OPERATION 

  Not  beveled  sharp  enough 


Caused  by 
Operator 


Time  Started  11.10 
Time  Stopped  4.5.5 
Elapsed  Time  280 

Re-operated  By-_  _95< 


Symbol  K.T.O.   


Date.   5— 5— 5( 
—  PENALTY  — 
RATE 


OPERATOR'S  NO. 


OPERATION- 


REMARKS 


Date  5—6—50 

ORDER  NO. 

"PROD.  NO. 
40582-A 


LABOR  COST 


Field 

FOREMAN 


Form  96 


By   Cost  Dept 


rate  for  the  job.  Penalties  for  spoiled  work  act  as  strong  incentives 
tov/ard  good  quality.  Premium  only  is  penalized  for  the  operator  -  his 
base  wage  for  the  job  not  being  touched. 

If  an  operator  finds  spoiled  work  as  it  comes  to  him  for  the  next 
operation  he  stops  work  on  it,  reports  it  and  gets  the  same  point  credit 
for  the  piece  as  he  would  had  he  completed  the  operation.    There  is  no 
advantage  in  working  on  a  spoiled  piece  and  this  method  of  rewarding 
makes  an  inspector  out  of  every  operator  because  he  gets  full  value  for 
the  pieces  with  but  little  effort  expended. 

If  a  piece  fails  to  pass  inspection  but  can  be  saved  by  some 
additional  work,  the  labor  cost  of  that  extra  work  is  charged  against 
the  operator  responsible  for  the  defective  piece.    P.e-operation  penal- 
ties are  helpful  in  reducing  spoiled  work  because  they  too  are  a  money 
loss  to  the  operator. 

Errors  on  the  posting  sheet,  the  daily  record  of  operator's  per- 
formance are  called  to  the  attention  of  the  strndards  department  by 
the  checker  on  a  special  form.    The  operator's  card  is  checked  and  if 
found  incorrect  the  correction  is  made  and  the  complaint  slip  returned 
to  the  checker  with  the  correction  indicated  so  that  he  can  tell  the 
operator. 

The  number  of  people  a  checker  can  handle  will  depend  largely 
upon  the  nature  of  the  operations  he  is  checking.    If  they  are  of  long 
duration  he  will  not  have  to  visit  his  men  so  often  and  can  consequent- 
ly handle  more  people;  but  if  the  operations  are  short  and  the  opera- 
tors shift  around  a  great  deal  the  checker  will  be  decidedly  limited 

in  the  number  of  people  he  can  handle.    The  number  of  people  checked 
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will  vary  from  fifteen  to  sixty  per  checker  in  most  plants. 

There  are  many  mechanical  aids  to  help  in  the  checking  problem. 
Counters  of  all  descriptions  8 re  used  to  determine  revolutions  per  min- 
ute, number  of  strokes  of  various  types  of  machines  and  number  of  feet 
of  material  passing  through  a  given  machine.    The  use  of  these  devices 
is  recommended  because  they  aid  in  the  accurate  determination  of  num- 
bers of  pieces  by  taking  the  human  factor  out  of  the  job. 

Each  checker  is  also  provided  with  a  base  rate  sheet  which  gives 
all  the  departmental  operations  and  the  corresponding  base  rates  to  use 
with  them  in  accordance  vdth  the  rules  for  their  use,  as  indicated  in 
the  standard  checkers'  instructions. 

The  checking  function  has  been  explained  in  more  or  less  detail 
because  of  its  importance  in  any  wage  plan.    The  ultimate  results  will 
not  be  any  more  accurate  than  the  original  vrlues  posted  on  the  cards. 
Nothing  is  more  important  in  any  wage  plan  than  the  accurate  deter- 
mination of  a  man's  wage  and  a  detailed  record  of  the  man's  activity 
for  the  day  is  essential  in  order  to  do  this. 
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CHAPTER  X 


THE     POSTING  SHEET 
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THE  POSTING  SHEET 


Under  any  incentive  plan  of  wage  payment  it  is  desirable  to  let 
the  operator  know  the  amount  of  his  premium  earning  as  soon  as  possible 
after  it  has  been  determined  by  the  cost  department.    The  sole  thing 
that  spurs  the  operators  on  to  higher  production  is  the  opportunity  to 
earn  a  higher  wage.    A  plant  with  a  point  system  application  notifies 
the  men  daily  what  their  point  hour  and  premium  earning  was  for  the 
previous  day. 

Each  department  has  its  own  posting  sheet  and  it  is  posted  in  a 
convenient  place  in  the  department.    A  reproduction  of  a  posting  sheet 
follows  this  chapter.    The  posting  sheet  is  the  daily  record  of  each 
man's  performance  and  shows  the  following  items: 

HOURS  WORKED 

This  is  the  total  number  of  hours  the  operator  spends  in  the  fac- 
tory. 

HOURS  ON  STANDARD 

This  shows  the  total  number  of  hours  the  operator  worked  on  the 
"Point  System". 

POINTS 

This  figure  is  the  total  number  of  "POINTS"  produced  during  the 
time  the  operator  worked  on  the  "Point  System". 

POINT  HOUR 

The  Point  Hour  is  the  average  number  of  points  produced  by  the 
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operator  during  the  time  he  worked  on  the  "Point  System".    This  figure 
is  found  "by  dividing  the  total  number  of  "Points"  by  the  hours  spent 
on  Standards.    Point  Hours  below  60,  or  Point  Hours  lower  then  the 
equivalent  Point  Hour  for  retes  below  the  base  rate,  are  shovn  in  RED. 

BAD  YJOKK 

Deductions  are  made  here  for  bad  work  on  which  the  operator  has 
already  received  a  premium. 

PREMIUM 

This  shows  the  Premium  earned  for  the  day.    It  does  not  show  the 
true  premium  of  those  operators  whose  rate  is  higher  than  the  base 
rate  as  all  premium  is  figured  at  the  base  rate.    In  a  case  of  this 
kind  the  operator  receives  the  higher  wage  of  either  his  guaranteed 
earnings  for  the  day  or  the  base  wage  plus  the  premium. 

Premium  is  earned  only  when  an  operator  produces  at  better  than 
a  60  Point  Hour,  or  at  better  than  his  equivalent  Point  Hour  if  his 
rate  is  less  than  the  base  rate. 

The  operator  can  tell  at  a  glance  exactly  what  he  earned  the  pre- 
vious day  when  details  of  his  previous  day's  production  are  fresh  in 
his  mind.    If  there  are  any  misunderstandings  they  can  be  settled  at 
once.    There  is  also  a  valuable  psychological  advantage  in  posting 
the  effectiveness  of  the  workmen  in  a  department  as  it  stimulates  a 
spirit  of  competition  and  rivalry  among  them. 

The  point  hours  listed  on  the  sheet  are  a  great  aid  to  the  fore- 
man.   Under  the  daywork  plan  of  wage  payment  the  foreman  does  not  know 

the  exact  effectiveness  of  his  men  because  he  has  no  common  measure  to 

-  69  - 


apply  to  their  production.    He  can,  of  course,  go  to  past  production 
records  but  this  only  gives  the  elapsed  time  for  the  job  with  the 
possibility  of  determining  the  number  of  pieces  per  hour.    But  there 
is  no  way  from  these  records  that  he  can  compare  one  operator  with 
another  and  if  he  is  not  living  reel  close  to  the  work  he  does  not  know 
what  effort  his  men  are  putting  into  the  job.    The  point  hour  reduces 
this  individual  to  8  common  denominator,  however,  and  he  can  tell  every 
day  just  how  his  people  are  working. 

Low  point  hours  may  mean  one  of  several  things.    The  following 
list  suggests  some  of  the  possible  difficulties. 

1.  Operator  not  effective  on  the  work. 

2.  V/rong  man  for  the  job. 

5.    Trouble  with  the  equipment. 

4.    Lack  of  work. 

£.    Y.'rong  standard  used. 

Whatever  the  trouble,  the  foreman  has  a  barometer  of  his  depart- 
ment, which,  if  he  uses  rightly,  will  enable  him  to  increase  his  opera- 
tor's earnings,  increase  his  supervision  premium  and  decrease  his  labor 
costs. 
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-  71  - 


PAYROLL  MIT)  ACCOUNTING  PROCEDURE 


The  basis  for  all  payroll  and  cost  figures  is  the  checking  cards. 
These  cards  should  be  so  designed  that  they  give  the  desired  informa- 
tion in  a  form  that  is  both  complete  end  easy  of  interpretation.  The 
latter  quality  is  especially  desirable,  for  all  cards  for  a  given  day 
ere  figured  the  next  day  and  the  results  made  known  on  the  department 
posting  sheet  on  the  afternoon  of  the  cay  of  figuration.    Such  pro- 
cedure is  quite  different  from  most  payroll  computation  where  the  prob- 
lem is  a  weekly  one. 

It  is  essential  that  the  staff  of  checkers  in  the  factory  who 
apply  the  information  to  the  cards  be  most  accurate  in  their  work. 
The  cards  are  the  source  of  all  labor  records  and  wage  earnings  and 
for  such  reasons  nothing  should  be  spered  to  insure  complete  informa- 
tion regarding  the  daily  work  of  every  operator  on  standard.    An  illus- 
tration of  a  typical  Bedaux  time  card  is  shown  on  the  next  page.  Time 
cards  will  have  to  be  designed  to  fit  the  particular  condition  that  is 
to  be  checked.    Special  forms  must  be  developed  to  handle  such  condi- 
tions as  follows: 

1.  Power  feed  reciprocating  machines  where  the  number  of  strokes 
per  piece  machined  will  vary  and  where  part  of  the  handling  time  on  the 
piece  is  done  internal  to  the  machining  time. 

2.  Instances  where  an  operator  is  operating  several  machines, 
each  of  which  has  M.A.A. 
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The  particular  forms  necessary  to  check  such  conditions  will  not 
be  gone  into  because  they  will  vary  with  every  application  and  the 
principle  of  figuration  is  the  same  as  the  one  about  to  be  explained. 

A  study  of  the  card  shows  that  the  following  information  is 

given: 

1.  Operator's  name,  department  number  rnd  date. 

2.  Time  worked  in  the  factory  for  the  day. 

3.  Starting  time  of  e?ch  job. 

4.  Stopping  time  of  each  job. 

5.  Elapsed  time  of  each  job. 

6.  Operation  name  and  specification  of  piece  being  worked  on. 

7.  Machine  speeds  and  feeds. 

8.  Number  of  pieces  completed. 

9.  Point  standard  for  each  piece. 

10.  M.A.A.  standard  if  any. 

11.  Labor  classification. 

12.  Ease  rete  of  job. 

On  some  applications  the  standards  that  are  posted  on  the  cards 

by  the  checker  are  checked  by  the  standards  department  every  day  before 

the  cards  are  turned  over  to  the  cost  department  for  figuration.  This 

practice  is  recommenced  where  the  standards  applied  per  card  are  small, 

but,  on  applications  where  each  card  has  twenty  or  thirty  entries,  it  is 

not  practical  to  check  every  standard  because  it  would  entail  excessive 

clerical  work  and  cause  delay.    On  such  applications  the  checking  staff 

should  be  trained  and  required  to  work  accurately.    Mistakes  shoiild  be 

prevented  and  not  corrected.    The  time  cards  should  be  looked  over  daily 
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before  figuration  to  check  omissions  and  possible  rate  errors.  .After 
checking  the  cards  they  are  turned  over  to  the  cost  department  for 
figuration. 

To  aid  in  the  explanation  of  card  figuration,  reference  is  made 
to  the  time  card  shown.    The  print  shows  both  sides  of  a  card  that  is 
very  common  on  Bedaux  applications.    The  card  comes  to  the  cost  depart- 
ment with  all  the  necessary  information  and  is  figured  as  follows: 

1.  The  operator's  total  working  time  is  obtained  from  his  in 
and  out  time  on  his  clock  card  and  posted  on  the  card  as  indicated. 

Total  -  540  minutes. 

2.  Time  credits  are  next  totalled  for  work  that  is  not  dene  on 
standard.  This  will  include  such  items  as  day  work,  set  up,  mainten- 
ance, interference  beyond  the  control  of  the  operator. 

Total  -    95  minutes. 

5.  The  difference  between  the  time  worked  and  the  time  credits 
is  entered  on  the  card  as  "Minutes  on  Standard". 

Total  -  445  minutes. 

4.  The  minutes  on  standard  are  converted  into  hours  on  standard 
by  dividing  by  60.    This  gives  the  hours  that  the  operator  was  on 
standard. 

Total  -  7.4?  hours. 

5.  The  card  is  next  studied  for  labor  classifications  to  be 
used  later  in  the  distribution. 


The  number  of  pieces  of  each  entry  is  multiplied  by  the  point 
standard  for  the  operation  and  the  total  points  for  each  classifica- 
tion entered  on  the  card.    The  day  work  items  are  entered  under  time 
credits. 

In  this  case  these  values  are: 

Maintenance    -  20  points 

Knife  Line     -  550  points 

Total              -  550  points 

6.  The  sum  of  the  points  in  all  classifications  is  entered  under 
points  and  the  operator's  point  hour  found  by  dividing  the  total  points 
by  the  hours  on  standard. 

_550      .    74  Point  Hour 
7.42 

7.  The  number  of  premium  points  earned  is  found  by  subtracting 
the  minutes  on  standard  from  the  total  points  earned. 

Points  Premium  -  105 

8.  The  cost  of  a  point  under  the  Bedaux  system  is  equal  to  the 
base  rate  divided  by  60.    Premium  paid  the  operator  is  dependent  upon 
the  base  rate  he  is  working  on.    He  is  paid  7S%  of  this  point  value, 
the  other  25%  going  into  a  fund  for  distribution  to  supervision. 

Premium  for  the  direct  operators  is  calculated  as  follows: 


Premium  -     points  Premium  x  Base  Rate    x  .71 

60 


Substituting  figures  from  card: 


Premium  =       105    x    54       x  .75    =  f .71 
60 

9.  The  undivided  portion  is  one  third  of  the  direct  operators 1 
premium,  as  stated  above.    The  operator  gets  three  quarters  of  the 
premium  and  the  other  one  quarter  goes  into  a  fund  from  which  the  in- 
direct labor  is  paid  a  premium. 

1/3  of  1.71    =  |.24 

10.  The  operator's  hourly  wage  is  equal  to  the  base  rate  times 
the  number  of  hours  worked. 

$.54  x  9    =  $4.86 

11.  The  total  standard  cost  is  the  sum  of  the  base  wage  plus 
the  direct  premium  plus  the  undivided  premium. 

|4.86      $.71  -+-  $.24    =  $5.81 

12.  The  operator's  total  pay  for  the  day  is  equal  to  the  sum  of 
his  base  wage  plus  the  direct  premium. 

$4.86  +  $.71    s  $5.57 

A  plot  showing  the  relationship  of  normal  day  wage  to  the  per- 
centage of  normal  production  under  the  Bedaux  point  system  is  given  on 
the  following  page.    A  study  of  this  curve  shows  that  the  wage  is  con- 
stant up  to  one  hundred  percent  of  normal  production.    In  other  words, 
the  operator  receives  the  base  wage  of  the  job  for  his  prenuaun  deter- 
mination regardless  of  his  point  hour.    Above  the  normal  point  the 
slope  of  the  curve  indicates  the  increasing  rate  of  his  earning  as  his 

percentage  of  normal  production  increases.    As  this  curve  is  a  straight 
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line  variation  it  is  evident  that  his  premium  earning  is  entirely  de- 
pendent upon  his  point  earning. 

The  figuration  of  time  cards  is  the  first  step  in  the  payroll 
and  accounting  procedure.    The  next  step  is  the  listing  of  the  hours 
worked,  hours  on  standard,  points  earned,  point  hour,  and  premium 
eerned  on  the  posting  sheet.    This  was  explained  in  detail  in  the  pre- 
vious chapter. 

All  checking  cards  are  next  sorted  by  rates  and  entered  on  s 
daily  work  sheet.    The  total  money  is  then  accumulated  from  all  cards 
and  noted  on  the  work  sheet.    In  the  same  way  the  total  hours  on 
standard  is  noted  on  the  sheet.    A  print  of  this  sheet  follows  this 
page.    A  dally  work  sheet  of  this  type  is  made  out  for  every  depart- 
ment.   This  work  sheet  has  headings  which  make  possible  a  daily  analy- 
sis and  accumulation  of  all  points  on  standard  and  all  dry  work  hours 
for  the  groupings  indicated.    These  accumulated  figures  later  serve  as 
the  source  for  the  data  used  in  figuring  the  weekly  analysis  sheet. 
The  entries  on  the  daily  work  sheet  are  in  points  end  corresponding 
base  rates  under  the  items  on  standard,  and  in  minutes  and  correspond- 
ing operator's  rate  under  the  items  on  day  work.    Along  with  the  time 
end  point  entries,  with  their  corresponding  base  rates,  there  is  also 
listed  a  symbol  which  will  facilitate  the  accumulation  of  costs  by 
lines  in  a  later  analysis.    This  will  not  be  gone  into  here  because  it 
is  a  procedure  which  is  peculiar  to  the  applicetion  being  described 
only . 

After  the  items  on  the  cards  for  the  department  for  the  day  have 

been  listed,  totals  are  derived  for  the  number  of  points  and  the  corres- 
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ponding  money  value  and  the  number  of  minutes  and  their  corresponding 
money  value.    The  next  step  is  to  post  these  totals  on  a  daily  analysis 
sheet,  shown  on  the  next  page.    This  sheet  gives  the  classification, 
the  total  number  of  points  or  minutes  under  each  classification  and  the 
corresponding  money  value.    At  the  end  of  each  week  the  daily  analysis 
sheets  are  totalled  and  this  weekly  summery  becomes  the  basis  for  the 
figuration  of  the  weekly  analysis,  as  discussed  in  detail  in  Chapter 
thirteen. 

There  are  several  checks  made  throughout  the  procedure  first 
mentioned  to  insure  accuracy.    The  total  hours  on  standard,  as  listed 
on  the  daily  work  sheets,  are  checked  against  the  hours  on  standard 
listed  on  the  posting  sheets.    The  total  points  are  checked  in  like 
m?nner.    The  day  work  listed  on  the  work  sheet  is  checked  by  deduct- 
ing the  hours  on  standard  from  the  total  time  worked  in  the  department. 

The  posting  sheets  are  used  to  make  up  the  factory  payroll.  At 
the  end  of  the  reek  the  operator's  earnings  are  totalled  and  if  he  has 
no  guaranteed  rate  the  base  wage  plus  the  premium  is  his  weekly  earn- 
ing.   If  he  has  a  guaranteed  rate  and  his  base  pay  plus  the  premium 
does  not  amount  to  the  guaranteed  weekly  pay,  he  is  paid  the  guaranteed 
rate  and  the  difference  is  charged  to  excess  cost  and  added  to  the 
burden  of  the  department. 

The  sheets  next  go  to  the  payroll  clerk  and  the  information 
transcribed  to  the  operator's  clock  cards.    The  clcck  cards  now  become 
the  master  records  for  making  up  the  payroll. 

Supervision  premium  is  paid  from  the  fund  accumulsted  from  the 
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Dept.    7   Daily  Analysis  Date  2-11-50 


F,,rm  <)i   Classification  f    Pts.  or  Min.  |  Hrs.  Value 


1    Production  on  Standard 


2    Set  up  on  Standard  


3    Maint.  this  Dept.  on  Std. 


"  other 


u        a  a 


m 


5    Misc.  Indirect  on  Standard 


6    Rejection  Credits 


7    Hours  on  Standard 


10    Production  without  Standards 


1 1  Special  Day  Work   

12  Re-op.  acct.  Other  Dept.  

13  Set  up  without  Standard 

14  Mn.  Other  Depts.  without  Std. 

15  Points  to  equal  Standard  

16  Waiting 


1 7  Breakdown 


18    Re-op  Acct.  this  Dept. 


19    M.  A.  A. 


30    Misc.  Allowed 


31  Supervision 


32  Clerkship 


33  Inspection 


34  Handling 


35    Maint.  this  Dept. 


36    Shut  Down 


9    Adjustment  to  Indirect 


direct  premium.    The  amount  of  this  reward  is  proportional  to  the 
difference  between  the  supervision  point  hour  and  the  base  for  super- 
vision premium  as  listed  on  the  weekly  an? lysis  sheet.    This  premium 
is  distributed  monthly,  while  the  direct  premium  is  paid,  on  a  weekly 
basis. 

Siipervision  preinium  would  be  calculated  in  the  following  manner 
for  a  four  week  period: 

Supervision  Base  for 

Week  "Point"  Supervision  Premium 


Hour  Premium  "Points" 

1  72  60  12 

2  74  60  14 

3  74  60  14 

4  73  60  13 


The  supervision  premium  paid  the  foreman  of  the  department  earn- 
ing the  above  premium  points  for  a  period,  of  a  month  would  be  calculated 
as  follows: 


Hours  on  Total  Premium 

Yfeek  Supervision  Points  for  Week 

1  50  50  x  12  -  600 

2  50  50  x  14  =  700 

3  50  50  x  14  =  700 

4  £0  50  x  13  =  650 


Total  premium  points    =  2650 

Money  value  per  100  points  =  $1.14 

Total  premium  for  month  =  26.5  x  $1.13  =  030.00 
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This  chapter  gives  a  suggested  procedure  to  be  followed  in  deter 
mining  point  system  costs.    The  exact  nature  of  the  accounting  detail 
necessary  will  have  to  depend  upon  the  nature  and  characteristics  of 
the  particular  industry  in  which  the  application  is  being  made. 


-  80  - 


CHAPTER  XII 


STANDARD     INDIRECT  COSTS 
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STANDARD  IKDI?JECT  COSTS 


The  standard  by  which  the  effectiveness  of  a  department  is  meas- 
ured is  the  proximity  of  the  actual  cost  to  produce  1000  points  to  the 
standard  or  theoretical  cost  to  produce  1000  points.    To  measure  the 
extent  that  actual  conditions  approach  standard  conditions  in  any 
department  it  is  necessary  to  determine  a  standard  cost  for  the  in- 
direct labor  per  1000  points  produced  in  the  department. 

In  determining  this  value  it  is  necessary  to  determine  how  many 
direct  workers  each  of  the  indirect  workers  can  serve.    This  infor- 
mation can  be  determined  by  any  of  the  three  following  methods: 

1.  Time  study. 

2.  Judgment. 

3.  Past  performance. 

Use  of  Time  Study, 

Time  study  is  perhaps  the  most  accurate  method  of  determining 
the  ratio  of  productive  workers  that  should  be  served  by  each  non- 
productive man.    This  study  should  cover  a  period  of  several  days  and 
while  one  indirect  worker  is  being  studied  it  is  also  possible  to  study 
several  others  to  a  certain  degree.    A  time  for  the  study  should  be 
selected  when  conditions  in  the  department  are  about  normal.    By  this 
is  meant  when  the  average  amount  of  productive  and  non-productive  v/ork 
is  being  done.    Such  a  condition  is  particularly  desirable  because  the 
studies  taken  on  these  days  are  ti  ken  as  representative  for  the  week 
or  month.    After  the  studies  have  been  trken  it  is  possible  to  analyze 


them  and  determine  the  standard  ratios  of  direct  labor  to  indirect 
labor  for  the  department. 


Use  of  Judgment. 

Yfaen  using  this  method  of  standard  indirect  cost  determination 
the  standard  cost  per  1000  points  is  set  up  for  an  imaginary  depart- 
ment.   The  follovdng  example  will  illustrate  the  procedure  in  setting 
up  the  standard  indirect  by  this  rcethod. 

Supervisory  Force  in  the  Department 

1  Foreman  £40.00  per  week 

1  Assistant  Foreman  50.00    ■  " 

1  Clerk  20.00    "  " 

1  Maintenance  Ham  30.00    ■  " 

1  Trucker  or  Handler  20.00    "  " 

Total  Cost  ^140.00  per  week 

In  consultation  with  the  plant  superintendent,  department  head, 
and  the  standards  department  it  is  estimated  that  this  supervisory 
force  on  this  type  of  work  and  under  normal  conditions  could  perform 
the  indirect  labor  for  a  force  of  fifty  direct  operators. 

Fifty  operators  working  at  60  points  an  hour  for  48  hours  will 
produce  50  x  60  x  48  =    144,000  points. 

A  total  of  144,000  points  on  standard  costs  $140  for  indirect 

labor.    Therefore,  every  point  on  standard  costs      £140       =  f.001 

144,000 

for  indirect  labors    That  is,  the  standard  indirect  cost  per  point  on 

standard  is  equal  to  f',001  and  the  cost  per  1000  points  will  be  $1.0Q. 


This  method  is  much  used  and  is  a  satisfactory  way  to  set  up 
the  standard  indirect  cost. 

Use  of.  Past  Performance^. 

In  the  use  of  this  method  of  determination  it  is  necessary  that 
a  record  for  a  reasonable  period  be  obtained,  preferably  after  stand- 
ards have  been  applied  in  the  department. 

The  figures  compiled  indicate  exactly  what  the  indirect  costs 
have  been.    It  is  next  necessary  to  rate  these  conditions  to  give  a 
cost  figure  as  to  what  they  should  be  after  a  complete  study  of  the 
indirect  force  in  the  department  has  been  made.    The  analysis  on  the 
next  sheet  will  show  the  method  of  determining  the  standard  indirect 
cost  on  a  basis  of  past  performance. 
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Any  increase  in  indirect  costs  over  those  allowed  for  in  the 
standard  figure  set  up  will  unbalance  the  ratio  of  direct  to  indirect. 
This  unbalancing  may  be  brought  about  in  either  of  the  following  two 
ways: 

1.  Additions  to  the  indirect  personnel  without  a  proportionate 
increase  in  the  production  on  standard. 

2.  A  reduction  of  the  production  on  standard  with  the  mainten- 
ance of  the  existing  supervisory  force. 

Either  of  the  above  conditions  will  effect  a  variation  in  the 
standard  ratios  and  in  turn  affect  the  premium  paid  to  the  indirect 
workers.    It  is  therefore  decidedly  to  the  advantage  of  the  indirect 
staff  to  have  the  department  operate  with  less  than  the  standard  in- 
direct allowed  for  and  thus  make  possible  an  increase  in  the  indirect 
premium . 
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CHAPTER  XIII 


THE      ANALYSIS  SHEET 
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THE  ASAtTSIS  SHEET 


The  daily  payment  records  of  the  operators  including  "points" 
earned  on  standard,  allowances  end  a  division  of  the  departmental  in- 
direct hours  are  totalled  and  costed  in  the  form  of  a  weekly  analysis 
sheet.    Some  applications  use  a  daily  analysis  sheet  but  from  a  prac- 
tical standpoint  the  weekly  sheet  gives  good  results  and  the  elimina- 
tion of  the  daily  sheet  saves  a  good  deal  of  extra  clerical  work.  A 
sample  analysis  from  an  actual  application  is  shov.n  at  the  conclusion 
of  this  chapter  and  will  he  referred  to  const? ntly  during  the  explana- 
tion of  the  sheet. 

The  upper  half  of  both  sections  of  the  sheet  concerns  itself 
with  time  values  alone,  while  the  lower  half  of  both  sheets  is  the 
monetary  representation  of  the  time  items  indie?  ted  on  the  upper  half. 
The  lower  half  is  a  complete  labor  cost  analysis  of  the  department 
for  the  week. 

The  purpose  of  the  analysis  sheet  is  to  present  to  the  manage- 
ment a  picture  of  the  operating  efficiency  of  each  department  for  every 
week.    The  standard  by  which  this  efficiency  is  measured  is  the  prox- 
imity of  the  actual  cost  of  producing  a  "^oint"  on  standard  to  the 
theoretical  cost.    The  development  of  this  ratio  of  proximity  will  be 
indicated  later. 

In  order  to  get  a  clear  picture  of  the  values  indicated  on  the 
sheet  and  the  relationships  which  govern  their  deteiminr.tion  an  analy- 
sis will  be  given  of  how  each  item  on  the  sheet  is  calculrted.  A 
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■study  of  these  will  reveal  the  possibilities  of  control  with  this  data 
at  hand  weekly.    The  basis  for  the  information  is,  of  course,  the  cards 
made  out  by  the  Bedaux  checker  in  the  factory.    A  complete  list  of  all 
analysis  sheet  items,  the  source  of  the  information  for  each  determina- 
tion and  the  method  of  calculation  is  given  below.    For  the  sake  of 
clarity  the  reference  source  is  the  analysis  given  for  the  first  week 
on  the  sample  sheet  shown.    This  refers  to  the  first  line  of  data  on 
both  sheets  and  on  both  the  upper  and  lower  sections. 

Equivalent  Number  of  Employees. 
1.  Direct. 

This  figure  represents  the  number  of  full  time  direct  work- 
ers employed  for  the  weekly  period.    It  is  obtained  by  dividing  the  sum 
of  "Regular  Production",  plus  "Special  Y.'ork",  plus  "Net  Total  Produc- 
tive Points",  divided  by  the  "Operator's  Point  Hour",  plus  "Total  Hours 
Allowed";  this  entire  amount  divided  by  50,  or  the  standard  number  of 
working  hours  in  the  period  of  one  week. 

(98511) 

557.6  +  46.8  4-  f     82  )  +  111.5      =  54.5 
50 

f .  Indirect. 

This  figure  represents  the  number  of  full  time  indirect 

workers  employed  for  the  weekly  period.    It  is  obtained  by  dividing 

the  sum  of  "Set  Ups",  "Maintenance  And  Repair  This  Department", 

"Maintenance  And  Repair  Other  Departments11  -  these  three  items  all  on 

standard,  by  the  "Operator's  Point  Hour"  plus  "Set  Ups",  "Maintenance 

And  Repair  Other  Departments"  on  day  work,  plus  "Total  Hours  Indirect", 

under  "Indirect  Hours".    This  entire  value  is  divided  by  50,  the 
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.standard  number  of  working  hours  in  the  period. 


(5505  +  5455  590) 

1  B£  1+  £S.0£  +-3^2u~.  =  9.9 

50 


Work  on  Standard  -  "Points". 

1.  Productive  "Points". 

This  is  the  sum  of  all  the  "points"  produced  by  the  direct 
operators  on  regular  product.    It  is  obtained  by  summarising  the  pro- 
ductive "points"  on  all  checking  cards. 

Total  "Productive  Points"  equals  98311. 

2.  Deduct  for  Bad  Work. 

This  represents  the  "points"  deducted  in  the  department 
for  bad  work.    This  total  is  taken  from  the  lost  reports. 

Total  Deduction    -  0. 

3.  Miscellaneous  Indirect. 

This  represents  what  indirect  work  is  on  standard. 

Miscellaneous  Indirect    -    702  points. 

4.  Set-Ups. 

Set-ups  on  standard  are  totalled  from  the  checking  cards 
and  entered  here. 

Set-Ups  equal    5303  points. 

5.  Maintenance  and  Repair  This  Department. 

This  is  obtained  from  the  checking  cards. 

Total  Points  equal  5435 
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6.  Maintenance  and  Repair  Other  Departments. 

Obtained  the  sane  as  4  and  5. 

Total  Points  equal  590. 

7.  Total  "Points". 

This  is  the  sum  of  all  the  "points"  produced  for  the  week 

Total  Points  equal  108,341. 

Total  Hours  on  Standard. 

1.    This  figure  represents  the  total  number  of  hours  spent  by 
the  operators  in  the  department  working  on  standard.    It  is  obtained 
from  a  summary  of  the  checking  cards. 

Total  Hours  on  Standard  equal  1321.47. 

Operator's  "Point"  Hour. 

1.    This  figure  is  the  average  rate  at  v;hich  all  "points"  were 
produced.    The  "point  hour"  is  obtained  by  dividing  the  Total  "Points 
by  the  "Total  Hours  on  Standard". 

108541      s    8P..0    Operators  "Point"  Hour. 
1521.47 

Work  Without  Standards  -  Hours. 

1.  Regular  Production. 

This  is  the  regular  production  done  on  day  work  and  comes 
from  the  checking  cards. 

Total  -    557.6  hours. 

2.  Special  Work. 


This  item  covers  work  which  ordinr.rily  csnnot  be  put  on 
standard  or  experimental  work  on  production.  The  information  comes 
from  the  checking  cards. 


Total    -  46.88 

3.  Reoperation  on  Account  of  Other  Departments. 

This  is  considered  as  productive  work  for  this  department 
end  comes  from  the  checking  card. 

Total    -  0 

4.  Total  Productive  Hours, 

This  is  the  sum  of  1,  S,  and  3,  end  is  equal  to  404.48. 

5.  Set-Ups. 

This  is  the  total  time  spent  by  the  operators  of  the  de- 
partment on  set-ups  on  dry  work  and  the  data  comes  from  the  checking 
cards. 

Total    -  52.05 

6.  Maintenance  and  Repair  Other  Departments. 

This  comes  from  the  checking  cards  and  is  handled  the  same 

as  item  5. 

Total    -  8.53 

7.  Total  Expense  Hours. 

This  is  the  sum  of  items  .c  and  6. 

Total    -  60.35 
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8.    Total  Hours. 

This  is  the  sum       items  4  and  7. 

Points  to  Equal  Standard. 

1.    Uhen  an  operator  produces  at  less  than  a  60  "point  hour"  he 
is  paid  the  base  wage  for  the  job,  which  is  the  wage  for  a  60  "point 
hour".    The  difference  between  60  "points"  per  hour  and  the  operator's 
actual  "point  hour"  is  charged  to  "Points  to  Equal  Standard".  This 
item  is  obtained  from  the  checking  cards  of  those  operators  who  were 
below  standard  in  their  "point"  earning. 

Total    -  571 

Rejects,  Credits. 

1.    Imperfect  pieces  of  work  are  found  by  operators  and  they  are 
credited  to  the  operator  at  the  full  "point"  value  of  his  particular 
operation.    This  section  of  the  analysis  sheet  gives  the  total  of  all 
such  rejection  credits. 

Total    -  5 

Allowed  Hours. 

1.  Siting. 

This  figure  represents  the  actual  time,  in  hours,  lost  by 
operators  of  the  department  in  waiting  for  work.    The  cause  of  this 
delay  is  beyond  the  control  of  the  operators  themselves.    The  data  is 
obtained  from  the  checking  cards. 

Total    -  3.0 

2 •    Br eakdown . 


The  figure  in  this  column  represents  the  actual  time,  in 
hours,  lost  by  the  operators  of  the  department  in  waiting  because  of 
breakdown  time.    This  time  is  beyond  the  control  of  the  operators. 
The  figures  come  from  the  checking  cards. 

Total    -  0 

5.    Reoperation  on  Account  of  This  Department. 

This  column  represents  the  actual  time,  in  hours,  spent 
by  the  workers  of  the  department  and  comes  from  the  checking  cards. 

Total    -  C 

4.  ffl.A.A.     (Machine  Assignment  Allowance). 

This  is  the  total  time  that  all  machines  are  under  power 
feed  and  not  requiring  the  attention  of  the  operator  for  the  actual 
operation.    The  date  comes  from  the  checking  cards. 

Total    -  78.68 

5 .  Mi  s  cellaneous . 

This  figure  represents  all  time  lost  by  operators  in  this 
department  for  causes  other  then  those  noted  in  the  four  preceding 
items.    It  may  include  such  items  as  lunch  allowances  for  overtime  work, 
etc.    The  data  is  from  the  checking  cards. 

Total    -  29.84 

6.  Total  Hours  Allowed. 

This  total  is  the  sum  of  all  the  preceding  items  in  the 
section  of  "Allowed  Hours". 


Total    -  111.52 
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Total  Hours     (On  Standard  end  Allowed). 

1.    This  figure  is  the  sum  of  "Total  Hours  on  Standard*  and 
"Total  Hours  Allowed". 

Total  =  1321.47+  111.52    =  1452.99 

Department  "Point"  Hour. 

1.    This  figure  represents  the  rate  of  "point"  earning  for  the 
vrhole  department.    It  is  obtained  by  dividing  the  "Total  Points"  by 
the  "Total  Hours  (On  Stand? rd  and  Allowed)". 

108541      =  75.6 
14? 2. 99 

Indirect  Hours. 

1.  Supervision. 

This  figure  gives  the  total  hours  of  supervision  in  the 
department  end  is  obtained  from  the  checking  cards. 

Total    -  68.84 

2.  Clerkship. 

This  figure  indicates  the  hours  of  clerical  work  in  the 
department  and  consists  mainly  of  the  departmental  checker* s  time. 
The  data  is  obtained  from  the  checking  cards. 

Total    -  66.17 

5.  Inspection. 

This  column  gives  the  total  hours  spent  on  inspection  in 
the  department  and  is  obtained  from  the  checking  cards. 

Total    -  90.85 
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4„  Handling, 

The  figure  in  this  column  is  the  total  hours  for  the  week 
spent  in  handling  of  the  product.    The  date  is  obtained  from  the  check- 
ing cards. 

Total    -  44.79 

5.  Maintenance. 

This  figure  gives  the  total  hours  spent  in  maintenance  in 
the  department  and  is  obtained  from  the  checking  cards. 

Total    -  45.79 

6 .  Shutdown . 

This  figure  gives  the  hours  that  operators  were  paid  for 
but  during  which  they  did  not  work.    This  data,  is  obtained  from  the 
checking  cards. 

Total    -  0 

7.  Total  Hours  Indirect. 

This  figure  is  the  sum  of  all  the  items  under  "Indirect 

Hours". 

Total    -  514.42 


-  96  - 


Following  is  the  method  of  determination  of  the  values  listed 
on  the  lower  half  of  both  sheets.    As  was  mentioned  before,  this  sec- 
tion of  the  sheets  is  the  monetary  represent? tion  of  the  time  values 
listed  on  the  upper  half  of  the  sheets.    In  addition,  a  summary  is 
given  which  leads  to  the  development  of  the  operating  ratios  which 
measure  the  effectiveness  of  the  department  supervision. 

Total  Payroll. 

1.    This  figure  is  the  total  amount  of  money  to  all  operators  in 
the  department.    It  is  obtained  by  adding  the  following  items: 

(a)  Total  under  "Work  Without  Standards"  $261.58 

(b)  Total  under  "Standard  Point  Payroll"  $889.90 

(c)  "Actual  Indirect  Payroll"  $205.71 

(d)  Total  under  "Excess  Cost  Over  Standard 

"Point"  Payroll  t  59.54 

| 1414. 53 

Work  Without  Standards. 

1.  Productive. 

This  item  is  the  cost  of  "Regular  Production"  done  on  day 
work.    This  value  comes  from  the  checking  cards. 

Total    -  $229.32 

2.  Non-Productive  for  This  Department. 

This  is  the  cost  of  "Set-Ups""  under  the  "Work  Without 
Standards".    It  is  obtained  from  the  checking  cards. 

Total    -  $28.22 

5.    Non-Productive  for  Other  Departments. 
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This  value  is  the  cost  of  "Reoperations  on  Account  of  Other 
Departments"  and.  "Maintenance  end  Repair  Other  Departments".    Both  of 
these  items  are  under  the  "Work  Without  Standards". 

Total    -  $5.94 

4.  Total. 

This  value  is  the  sum  of  items  1,  2,  and  5. 

Total  =  229.52  +•  28.1?  4"  5.94    .  $261. 58 

Total  "Point"  Payroll. 

1.    This  figure  is  the  total  cost  of  all  productive  "points" 
produced  in  this  department  plus  their  proportionate  share  of  the  non- 
productive cost.    It  is  calculated  as  follows: 

(l.  Actual  Indirect  Payroll 
(2.  Non-Productive  "Without  Std." 
"Actual  +  Actual  Point  Payroll         x  Sum  of  (  This  Dept. 

Point         Actual  Pt.-*- Productive  (  Other  Depts. 

Payroll"      Payroll         Work  Without  (5.  Ron-Productive  ,,rin  Stds." 

Standards  (  This  Dept. 

(  Other  Depts. 

Substitution  of  Figures. 

(205.71) 

(       867.09        )  (  28.12) 

867.09"+"  (867.09    229.32)    x    (  3.94) 

(  77.50) 
(  5.05) 

-    867.09  4-  .792  (318.12) 
=    867.09  +  251.51 
=  1118.60 

Actual  Point  Payroll. 

1.    This  figure  is  the  sum  of  "Productive"  labor  under  "Standard 
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Point  Payroll"  and  "Total"  under  "Excess  Cost  Over  Standard  Point 
Payroll". 

Total  =    $807.55  +  $59.54    =  $867.09 

Standard  Point  Payroll. 

1.  Productive. 

This  figure  comes  from  the  checking  cards. 

Total    -  807.55 

2.  Non-Productive  for  This  Department. 

This  is  the  cost  on  standard,  of  "Set-Ups"  and  "Maintenance 
and  Repair  This  Department".    This  data  comes  from  the  checking  cards. 

Total    -  77.30 

3.  Non-Productive  for  Other  Departments. 

This  is  the  cost,  on  standard,  of  "Maintenance  and  Repair 
Other  Departments". 

Total    -  5.05 

4.  Total. 

This  is  the  total  of  items  1,  ?,  and  5. 

Total  =    |807.554-  77.50  +  5.05    =  $'889.90 

Actual  Indirect  Payroll. 

1.    This  is  the  cost  of  "Total  Hours  Indirect"  under  "Indirect 
Hours"  end  is  obtained  from  the  checking  cards. 

Total    -  $203.71 
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Standard  Tjy^pafi-fr  payroll-  _ 

1.    Not  used  on  this  particular  application,  but  would  be  the 
standard  cost  of  the  indirect  for  the  department. 


Excess  Cost _0ver  Standard  /'Point"  Payroll. 

1.  Charged  by  Other  Departments. 

This  is  a  transfer  account  which  is  not  in  use  on  this  par- 
ticular application.    It  Yfould  be  obtained  from  checking  cards  and 
charged  as  an  excess  cost  to  the  department  having  work  done  in  some 
other  department. 

2.  Iff. A. A.     (Machine  Assignment  Allowance.) 

This  is  the  cost  of  M.A.A.  under  "Allowed  Hours"  and  is 
obtained  from  the  checking  cards. 

Total    -  $57.70 

5.    Reoperation  This  Department. 

This  is  the  cost  of  work  done  over  by  this  department. 
It  comes  from  the  hours  indicated  by  this  item  under  the  "Allowed  Hours", 

Total    -  0 

4.  Non-Productive. 

This  figure  is  the  total  cost  of  the  following  items: 

(a)  Points  to  Equal  Standard. 

(b)  Breakdown. 

( c )  Miscellaneous . 

Total    -  81.84 


5.  Adjustments. 
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This  figure  is  the  difference  between  guaranteed  pay  and 
premium  pay  and  it  comes  from  the  checking  cards. 

Total    -  0 

6.  Total. 

This  is  the  sum  of  items  P.,  3,  4,  and  5. 
Total    -  59.54 

7.  Per  Cent. 

This  is  percent  of  excess  cost  over  "Total  Standard  Cost", 


Per  Cent  =      59.54     =    6  % 
389.90 


Rejects  Cost. 

1.    This  figure  is  the  cost  of  all  false  rejects  and  is  charged 
to  inspection. 

Pepartmental  Distribution. 

1.    This  is  a  special  set  of  values  for  this  application  but  not 
in  use  as  yet. 

Cost  per  100C  "Points". 

1.    Actual  Direct. 

This  is  equal  to  the  Actual  "Point"  Payroll  divided  by 
the  Total  Productive  "Points". 


| 86 7. 09    -  $8.81 
98311 


2.    Standard  Direct. 
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This  is  equal  to  "Productive"  under  "Standard  "Point" 
Payroll"  divided  by  "Total  Productive  "Points". 


? 307.55    -  $8.21 
98311 


5.    Actual  Indirect. 

This  figure  is  a  proportionate  part  of  the  "Total  Indirect 
Cost"  which  oust  be  applied  against  the  "Productive"  work  under  "Stand- 
ard "Point"  Payroll".    It  is  calculated  as  follows: 


1000  x      Actual  Point  Payroll_ 
Actual  Pt.-t- Productive 
Payroll        Work  Without 
Standards 


1.  Actual  Indirect  Payroll 

2.  Ron-Productive  Without  Stds. 

This  Department 
Other  Departments 

5.  Non-Procuctive  on  Standard 
This  Department 

^  Other  Departments  


Total  Productive  "Points" 


Substitution  of  Figures. 


(205.71) 

1000  x  857.09,   x       (  28.12) 

867.09  4-229.52  (  5.94) 

(  77.30) 


98511 


1000  x  .79  x  .518.12    .      2 . 56 
98311 


4.    Standard  Indirect. 

A  constant  figure  set  up  from  an  analysis  of  the  department. 
.A  separate  chapter  gives  in  detail  the  method  used  in  setting  up  this 
value . 


This  figure  is  in  this  case  ?3.10 
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5.  Acturl  Total. 

This  value  is  the  sum  of  items  1  and  3,  under-  this  section. 

Total   -   |11. 57 

6.  Standard  Total. 

This  value  is  the  sum  of  items  2  and  4,  under  this  section. 

Total    -  £11.51 

Percent  Standard  of  Actual. 

1.    This  figure  is  the  ratio  of  the  "Standrrd  Cost"  to  the  "Actual 
Cost".    It  is  found  by  dividing  the  "Standard  Cost"  by  the  "Actual  Cost". 

11.31    =    99. rr' 


Supervision  "Point"  Hour. 

1.    This  figure  is  obtained  by  multiplying  the  "Department  "Point" 
Hour11  by  the  "Percent? ge  Standard  of  Actual*. 


Base  for  Supervision,  Premium. 

1.    This  figure  is  a  value  of  60,  the  same  as  the  operator's 
base.    The  premium  that  is  paid  to  supervision  depends  upon  the  degree 
to  which  the  supervision  "point  hour"  exceeds  this  base  of  60. 

Premium  "Points". 


1.    This  value  is  the  difference  between  the  "Supervision  "Point" 
Hour  and  the  "Supervision  Ease". 


11.37 


75.6  x  99.5^ 


75.2 


Premium  "Points"    =  15.0 
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CHAPTER  XIV 

THE      "P  0  I  !1  T"      AS  A 
CONTROL  UNIT 
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TEE  "POINT"  AS  A  CONTROL  UNIT 


In  order  to  derive  the  maximum  amount  of  benefit  from  a  "point" 
system  application  the  management  must  not  limit  the  plan  to  that  of 
a  wage  incentive  entirely.    Although  the  incentive  to  labor  is  the 
outstanding  feature  of  the  plan  there  are  many  other  possible  advan- 
tages to  be  had  from  the  use  of  the  "point"  as  a  unit  of  measure. 
The  "point"  is  a  valuable  aid  in  planning  production  as  will  be  ex- 
plained later  in  this  chapter. 

The  outstanding  responsibility  of  a  department  foreman  is  the 
maintaining  of  a  satisfactory  operator's  "point"  hour  in  his  depart- 
ment.   Along  with  this  he  must  also  keep  the  controllable  items  of 
waiting  time,  breakdown  time,  machine  assignment  time,  and  any  other 
allowed  hours  at  a  minimum  because  these  items  effect  the  department 
"point"  hour  and  the  final  department  criterion  is  the  supervision 
"point"  hour.    This  last  value  is  an  index  or  measure  of  the  entire 
department  and  indicates  the  effectiveness  of  its  operation. 

To  make  clear  just  what  happens  after  a  department  is  put  on 
standard  and  to  show  graphically  the  trends  of  the  "point"  hours  and 
their  resulting  effect  on  labor  costs,  a  two  year  analysis  of  a  de- 
partment follows  this  page.    A  detailed  consideration  of  these  plots 
will  be  given  to  bring  out  the  trends  indicated  by  the  plots. 

Operator's  "Point"  Hour. 

This  curve  indicates  the  trend  of  operator's  "point"  hour  by 

weeks.    A  study  of  this  curve  indicates  that  the  department  started 
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OPERATORS    POINT  HOUR.  

DEPARTMENT    POINT  HOUR,   

SUPER.  V/S  ION    POINT  HOUR.  

RCTV/IL  TOTRL  COST  PER  1000  POINTS 


>  Si// 

-5  ' 

27.2 

a 


\J\!  V  N 


STRA/OnRO    TOTfft   COST  PEif   'Oao  PUNTS 


tjRRPH/CRL    RNflL-YS  IS   OP  ft   OEPORT  MEHT 
BY 
POP  ~T 
HPTER    the  ftPPLIC 


with  an  operator's  "point"  hour  of  35.    This  is  the  starting  "point" 
hour  of  a  typical  department  that  has  been  on  day  work.    The  increase 
in  "point"  hour  is  apparent  immediately  after  application  in  this  case 
tut  in  some  cases  the  starting  "point"  hour  is  continued  for  a  period 
of  several  weeks  while  the  operators  are  adapting  themselves  to  the 
new  plan.    In  this  case  there  is  a  steadily  increasing  trend  for  a 
period  of  seven  months  before  the  operator's  "point"  hour  reaches  the 
normal  of  60.    This  particular  department  had  only  about  twenty  direct 
operators  and  is  therefore  subject  to  marked  changes  in  "point"  hour 
if  a  few  operators  make  poor  showings  as  time  goes  on.    The  operator's 
"point"  hour  continued  to  rise  until  it  crossed  the  70  "point"  hour 
mark  approximately  forty  eight  weeks  after  application.  Recalling 
that  this  department  started  at  a  53  "point"  hour  there  is  no---  evident 
an  increase  of  110  percent  in  the  operator1 s  "point"  hour  over  the 
initial  value.    After  a  period  of  sixteen  months  the  "point"  hour 
reached  80  and  for  the  balance  of  the  two  year  period  it  fluctuated 
between  70  and  80.    Once  the  direct  operators  become  convinced  that 
the  standards  set  up  will  not  be  changed,  unless  the  method  of  per- 
forming the  operation  is  changed,  they  will  increase  their  effortj  as 
is  indicated  by  the  range  of  this  analysis.    In  this  particular  case 
we  have  an  increase  in  the  operator's  "point"  hour  from  a  53  to  en  80, 
or  an  increase  of  142  percent.    The  amount  of  this  increase  will  vary 
in  different  departments  and  depends  greatly  upon  whether  part  of  the 
department  had  any  type  of  incentive  in  force  at  the  time  of  applying 
the  department. 

Department  "Point"  Hour. 

This  plot  has  the  same  general  trend  as  the  operator' s"point" 
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hour  curve.    The  reason  for  this  is  evident  when  we  recall  that  the 
department  "point"  hour  is  the  operator's  "point"  hoiir  modified  by 
the  number  of  allowed  hours  for  the  department.    The  ideal  department 
would  have  a  department  "point"  hour  curve  that  coincided  with  the 
operator's  "point"  hour  plot,  but  in  any  department  there  is  almost 
certain  to  be  a  certain  amount  of  waiting  time,  breakdown  time,  end 
machine  assignment  time  that  has  not  been  eliminated.    These  items 
are  controllable,  however,  and  their  magnitude  is  largely  dependent 
upon  the  effectiveness  of  supervision.    The  proximity  of  the  depart- 
ment "point"  hour  curve  to  the  operator's  "point"  hour  curve  is, 
therefore,  an  indicator  of  the  degree  of  effectiveness  of  the  depart- 
mental supervision. 

In  this  particular  case  the  department  "point"  hour  started  at 
a  value  of  27.?..    Immediately  after  the  department  was  applied  there 
was  a  noticeable  increase  in  the  "point"  hour.    The  increasing  trend 
continued  until  it  passed  the  normal  of  60,  eleven  months  after 
application.    Seven  weeks  later  the  department  "point"  hour  passed 
70  and  continued,  with  minor  fluctuations,  about  this  figure  for  the 
balance  of  the  period  under  consideration.    This  increase  of  the  ori- 
ginal "point"  hour  of  27.2  to  the  value  of  70,  indicates  an  increase 
of  157  percent.    Recalling  that  the  increase  in  the  operator's  "point" 
hour  for  the  period  was  142  percent,  it  is  evident  that  the  super- 
vision in  this  department  has  made  a  good  showing  in  reducing  the 
allowed  hours  incident  to  direct  production.    In  other  words,  the  de- 
partment "point"  hour  curve  has  had  a  greater  percentage  increase 
than  the  operator's  "point"  hour  curve.    This  indicates  that  the  gap 

between  these  two  plots  is  decreasing  in  its  trend  and  the  department 
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"point"  hour  is  approaching  the  operator's  "point"  hour.  Such  a  trend 
indicates  that  the  department  supervision  is  effective  in  reducing  the 
controllable  hours  in  the  department. 

Actual  Total  Cost  Per  1000  "Point s". 

This  curve  indicates  the  total  labor  cost  per  thousand  "points" 
of  work  produced  in  the  department.    The  trend  of  this  curve  will  be 
directly  opposite  to  that  of  the  "point"  hour  curves.    This  is  evident 
when  vre  consider  that  "point"  hours  are  an  index  of  production  and  at 
low  "point"  hours  the  production  is  small  as  compared  to  normal.  7rith 
this  condition,  the  labor  costs  are  spread  over  comparatively  few 
"points"  and  the  cost  per  "point"  is  high.    As  the  "point"  hour  in- 
creases the  number  of  "points"  earned  increases  and  the  labor  cost 
spread  is  over  a  large  number  of  "points",  with  a.  resultant  lower  cost 
per  "point"  produced.    As  a  single  "point"  is  too  small  a  unit  on  vrhich 
to  base  a  comparative  cost  in  an  analysis  of  this  type,  a  unit  of  1000 
"points"  is  used.    Reference  to  the  curve  indicates  that  the  cost  per 
1000  "points"  started  at  $£4.50.    This  cost,  of  course,  is  in  con- 
junction with  the  low  starting  operator's  "point"  hour.    There  was  an 
immediate  dip  in  the  cost  curve  after  application  due  to  the  increase 
in  the  operator's  "point"  hour.    After  a  period  of  three  months,  dur- 
ing which  there  was  no  appreciable  change  in  the  cost  curve,  there  is 
the  beginning  of  a  marked  decreasing  trend.    This  decrease  continued 
for  a  period  of  a  year  before  it  reached  its  lowest  point  of  £l?.00 
per  1000  "points".    This  represents  a  decrease  of  47  percent  of  the 
original  cost  of  (24 •50.    This  low  point  on  the  cost  curve  was  coin- 
cident with  the  attainment  of  an  80  operator's  "point"  hour.    For  the 

balance  of  the  two  year  period  the  cost  per  1000  "points"  has  been 
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approximately  $14.50.    This  figure  is  only  60  percent  of  the  cost  et 
the  tire  of  application  and  indicates  a  reduction  of  approximately 
40  percent  in  the  labor  cost  of  the  department. 

Standard  Total  Cost  Per  1000  "Points". 

This  figure  is  practically  a  constant  because  it  indicates  the 
cost  per  1000  "points"  at  the  standard  brse  rates  of  the  department 
operations.    As  the  operators  are  shifted  around  the  department  on 
various  classes  of  work  there  may  be  a  slight  difference  in  the  direct 
cost,  but  it  is  very  slight  as  is  indicated  by  the  plot. 

Supervision  "Point"  Hour. 

This  curve  is  the  real  criterion  of  the  effectiveness  of  the 
department  and  indicates  the  degree  to  which  the  department  approaches 
standard  conditions.    The  supervision  "point"  hour  is  not  calculated 
until  after  the  standard  indirect  cost  has  been  set  up.    This  vail 
usually  come  some  time  after  applying  the  department.    In  this  par- 
ticular case  the  standard  indirect  cost  was  not  set  up  until  the  de- 
partment had  been  on  standard  well  over  a  year.    The  supervision 
"point"  hour  started  at  a  70  due  to  its  coincidence  with  the  peak  of 
00  on  the  operator's  "point"  hour  curve.    It  immediately  receded  to 
50  in  the  next  two  weeks.    From  this  point  for  the  balance  of  the  two 
year  period  there  is  apparent  an  increasing  trend  up  to  a  70  "point" 
hour  value. 

The  above  description  of  the  facts  indicated  by  the  two  year  plot 

is  given  to  help  visualize  the  results  obtained  in  a  department  after 

applying  standards.    The  diverging  tendencies  of  the  "point"  hour 

curves  and  the  actual  total  cost  curve  indicates  increased  production, 
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increased  employee  earnings,  and  decreased  unit  costs.  These  three 
results  are  the  objectives  of  a  modern  scientific  plan  of  wage  pay- 
ment. 

In  order  to  show  the  trend  of  the  factors  mentioned  for  two 
additional  years,  a  four  year  plot  is  shown  following  this  page.  It 
is  evident  from  this  plot  that  the  "point"  hour  and  cost  curves  are 
running  more  nearly  uniform  then  during  the  first  two  year  period. 
The  changes  are  most  marked,  of  course,  during  the  first  two  years 
but  the  savings  are  continuing  as  is  evident  by  the  even  trend  of  the 
curves.    This  four  year  plot  proves  conclusively  that  the  savings 
realization  is  continuous. 

The  "Point"  in  Production  Control. 

It  is  possible  by  means  of  the  "point"  to  predetermine  the  pro- 
ductive capacity  of  a  department  and  the  number  of  people  required 
for  that  given  production.    Knowing  the  department  "point"  hour  it  is 
also  possible  to  determine  how  soon  any  particular  volume  of  work  can 
be  done  because  it  will  be  equal  to  the  total  "points"  to  be  produced 
for  the  required  volume  divided  by  the  product  of  the  department 
"point"  hour  and  the  number  of  people  on  the  particular  ?rork.  The 
department  "point"  hour  is  the  index  of  the  rate  of  producing  "points" 
in  the  department.    To  find  the  number  of  people  per  week  necessary 
to  produce  the  total  "points"  required  it  is  only  necessary  to  divide 
the  total  "points"  by  the  number  of  "points"  that  an  operator  on  the 
particular  job  would  earn  in  a  week  at  the  department  "point"  hour 
rate.    It  is  possible  to  get  comparisons  of  different  pieces  of  equip- 
ment so  as  to  determine  the  rate  of  flow  of  the  product  through  the 

equipment.    It  is  thus  possible  to  determine  what  the  "neck  of  the 
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bottle1*  is  as  far  as  equipment  is  concerned  in  any  given  department. 

The  "Point"  in  Methods  TTork. 

By  comparing  "point"  standards  for  different  operations  and 
various  routings  and  costing  these  "point"  standards  at  their  respec- 
tive base  rates  it  is  possible  to  determine  the  most  economical  method 
of  manufacture.    This  is  a  use  to  which  the  "point"  is  put  continually 
as  it  provides  a  ready  method  for  making  cost  comparisons. 

The  "Po,in,t"  as.  jl  Basis  for  .Standard  Costs. 

Due  to  the  fact  that  all  operations  in  the  entire  plant  have 
standard  base  rates  it  is  possible  to  use  the  "point"  as  a  basis  for 
the  determination  of  the  standard  cost  of  any  particular  operation  or 
group  of  operations.    As  the  base  wage  for  any  particular  operation  is 
for  a  normal,  or  60  "point"  hour,  it  is  easy  to  determine  the  monetary 
value  of  a  "point"  at  a.ny  base  rate.    It  is  equal  to  the  base  rate 
divided  by  GO.    Knowing  the  money  value  per  "point"  it  is  only  neces- 
sary to  multiply  the  "point"  standard  by  this  figure  to  determine  the 
direct  labor  cost.    If  the  burden  is  allocated  on  a  labor  dollar  basis 
the  total  cost  can  be  obtained  by  adding  the  burden  oercentege  in  each 
case  to  the  direct  labor  cost  and  the  sum  of  these  individual  values 
will  be  the  total  cost  for  all  of  the  operations.    Below  is  a  typical 
cost  calculation  for  the  determination  of  a  standard  cost. 


Point 

Base 

Dir.  Labor 

Burden 

Total 

Operation 

Standard 

Rate 

Cost 

Percentage 

Cost 

#1 

4.6 

48 

$.037 

150 

$.092 

18.3 

51 

.155 

220 

.496 

3 

6.2 

54 

.056 

240 

.190 

4 

4.7 

45 

.035 

175 

.095 

5 

2.3 

54 

.021 

250 

.073 

$.947 
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The  stands rd  cost  for  this  particular  group  of  operations  is 
equal  to  $.95  approximately. 

The  use  of  standards  is  especially  helpful  in  estimating  costs 
for  quoting  prices.    From  the  tables  of  standards  set  up  covering  wide 
ranges  of  work  on  all  kinds  of  equipment,  the  proper  standards  can  be 
selected  for  the  desired  routing  and  the  standard  cost  figured  as  in 
the  illustrative  example  just  given. 

The  "Point"  as  a  Statistical  Unit. 

With  the  use  of  the  "point"  it  is  possible  to  make  comparisons 
of  different  people,  departments,  or  even  plants.    Without  some  common 
measure  such  comparison  would  be  impossible  because  production  would 
be  noted  in  number  of  pieces  and  as  such  a  unit  bears  no  relationship 
in  different  types  of  work  and  industries  it  is  not  possible  to  make 
accurate  comparisons.    However,  with  the  "point"  available  as  a  common 
unit  of  measure  it  is  possible  to  compare  the  effectiveness  of  a  plant 
making  saws  with  a  plant  making  automobile  tires,  or  with  a  textile 
mill.    In  order  to  make  comparisons  of  this  type  it  is  necessary  to 
have  a  suitable  unit  and  the  "point"  supplies  this  unit. 

The  "Point"  in  Comparing  Payroll  and  Production. 

The  "point"  lends  itself  readily  to  comparing  volume  of  production 
to  the  magnitude  of  the  payroll  for  that  production  at  different  times 
due  to  the  fact  that  the  "point"  cm  be  readily  transf erred  into  a 
monetary  value  because  of  the  standard  base  rates.    A  comparison  of 
this  type  follows. 


TAELE  I 

COMP/RISON  OF  PRODUCTION  FOR 
TWO  DIFFERENT  PERIODS. 


First  Quarter 

Lest  Quarter 

No.  Pes. 

Ave .  "ot . 

Total 

No.  Pes 

Ave.  pt. 

Total 

Strd. 

Points 

Strd. 

Points 

Group  1 

552 

20.5 

7216 

2595 

20.5 

16 

59.5 

652 

r  r 

59.5 

2175 

Group  2 

148 

22.2 

5286 

1763 

22.2 

59158 

Group  3 

857 

102.9 

88185 

1579 

102.9 

162479 

Group  4 

8277 

12.5 

101807 

10197 

12.5 

125425 

1057 

19.0 

20085 

684 

19.0 

15000 

105 

56.9 

3875 

79 

56.9 

2915 

Group  5 

246 

108.0 

26028 

357 

108.0 

58556 

Group  6 

49253 

2.0 

98506 

33895 

2.0 

67790 

Group  7 

9259 

4.1 

37962 

14845 

4.1 

60856 

Group  8 

2790 

12.5 

54517 

3251 

TO  7 

39987 

762 

19.0 

14478 

701 

19.0 

15519 

96 

26.9 

3540 

147 

36.9 

5424 

Group  9 

483 

12.5 

5941 

591 

12.3 

4810 

49 

19.0 

951 

27 

19.0 

515 

Group  10 

108 

19.5 

2103  0 

100 

19.5 

19500 

1 

70.2 

70 

5 

70.2 

551 

Group  11 

1034 

19.5 

20165 

951 

19.5 

18154 

103 

/  U.  (C 

97 

70.2 

6810 

Group  12 

12813 

11572 

250 

40.0 

10000 

250 

40.0 

9200 

346 

584 

3 

40.0 

120 

4 

40.0 

160 

Group  15 

lrsis 

15006 

550 

35.5 

11725 

420 

55.5 

14070 

Group  14 

5665 

5176 

ISO 

55.5 

5560 

90 

55.5 

5015 

Totals 

75415 

522548 

72259 

S96473 

Weekly  Ave. 

5801 

40200 

5556 

55700 
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TABLE'  II 


COMPARISON  OF  PAYROLL  AMD  PRODUCTION 
FOR  BOTH  PERIODS  OF  TABLE  I. 


Week  Ending 

1/9 
1/16 

l/f.3 

1/SO 

2/6 

2/15 

2/20 

2/27 

3/6 

3/13 

3/20 

3/27 

3  2  Weeks  Total 

Weekly  Average 


First  Quarter 

Payroll 

$766.17 
624.31 
577.47 
717.75 
757.55 
722.56 
700.01 
588.58 
762.46 
731.56 
782.50 
__77it,6J_ 

$8490.16 

707.51 


Hours 

1300.4 
1127.2 
1062.0 
1261.8 
1303.6 
1257.6 
1241.7 
1027.0 
1551.8 
1264.9 
1576.9 
1555.5 

14910.4 

1242.5 


10/2  50% 

10/9 

10/16 

10/25 

10/30 

11/6 

11/15 

11/20 

11/27 

12/4 

12/11 

1?/18 

12/2E 

13.5  Weeks  Total 
Weekly  Average 


Last  Quarter 

414.26 
914.58 
647.22 
889.64 
958.93 
722.45 
721.87 
697.70 
461.21 
740.98 
747.55 
758.20 
535.45 


^9910.29 
734.10 


775.2 
1646.9 
1142.7 
1574.6 
1618.1 
1296.4 
1273.5 
1245.0 

792.7 
1256.7 
1266.6 
1294.1 

924.5 

17298.6 
1281.4 
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TABLE  III 

SUMMARY 

First  Last 
Quarter  Quarter 

Total  Pieces  Produced  75413  72259 

Average  Pieces  Produced  Weekly  5801  5556 

Percent  Decrease  in  Prodiiction  Eased  on  Pieces    -  4-25? 

Total  Point  Production  522548  696475 

Average  Weekly  Production  40200  55700 

Percent  Increase  in  Production    -  55.5* 

Total  Payroll  $8490.16  ^9910.29 

Average  Weekly  Payroll  707.51  754.10 

Percent  Increase  in  Payroll    -  Z.B% 

Totrl  Cost  First  Quarter  C17.51  per  1000  Points 

Total  Cost  Last  Quarter  15.61  per  1000  Points 

Savings  per  1000  Pts.  £5.90 

Average  Savings  per  week  for  Last  Quarter  - 

f.5.90  x  £5r700         -    $ 209. 00 
1000 
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I 


There  may  be  many  other  uses  to  which  the  "point"  may  be  put  to 
aid  management  in  its  control  of  manufacturing  detail.    These  possi- 
bilities will  depend  upon  the  relationships  that  exist  on  the  particular 
application.    It  should  be  evident  from  this  chapter  that  the  "point" 
system  is  an  invaluable  aid  to  management  as  a  control  medium  in  addition 
to  its  outstanding  features  as  a  plan  of  wage  incentive. 
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CHAPTER  XV 


SUM  H  A  R  Y 
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SUMMARY 


The  "point"  system  is  more  then  en  incentive  plan  of  wage  pay- 
ment in  that  it  forms  a  means  of  analysing  and  controlling  the  cost, 
effectiveness  and  compensation  of  direct  and  indirect  la.bor  in  the 
fectory  end  office.     This  thesis  has  been  confined  largely  to  the  con- 
sideration of  the  "point  system"  as  it  effects  productive  workers. 
The  field  for  possible  applications  is  not  limited  to  the  productive 
phase  of  industry  alone.    Any  type  of  work  involving  repetitive  no- 
tions can  be  analyzed  and  accurate  standards  determined.    Office  work 
is  a  field  that  is  being  studied  today  with  the  intention  of  meking 
possible  marked  savings  in  the  indirect  personnel  of  the  organization. 
There  are  several  applicetions  in  use  at  the  present  time  on  such 
office  operations  es  typing  orders,  fectory  records  end  routings  end 
the  figuration  of  fectory  .time  cards.    Any  type  of  work  thet  will  lend 
itself t  to  analysis  readily  offers  a  possibility  for  epplioetion. 

The  chapter  on  The  "Point"  as  a  Unit  of  Control,  indicated  e  few 
of  the  possible  uses  to  which  the  "point"  may  be  put  as  a  unit  of  meas- 
ure.   A  possibility  not  mentioned  is  the  development  of  retioc  of  in- 
direct time  to  direct  "points"  produced.    It  is  a  comparatively  simple 
matter  to  teke  into  consideration  such  indirect  items  as  supervision, 
cleaning,  trucking,  handling,  end  any  other  indirect  items  in  a  depart- 
ment and  develop  ratios  between  their  mrgnitude  and  the  direct  "points" 
produced.    These  values  will  then  act  as  barometers  for  the  departments 
for  the  meny  factors  under  considerr tion. 
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One  of  the  features  of  the  "point  system"  is  that  with  a  little 
additional  work  for  the  determination  of  the  above  mentioned  factors 
it  is  possible  to  educate  the  entire  organization  into  thinking  and 
talking  the  same  language.    This  makes  it  easily  possible  to  shift 
help  from  one  department  to  another,  to  combine  the  work  of  various 
departments,  and  reduce  the  labor  force  to  a  minimum.    The  combination 
of  these  various  forms  of  data  then  makes  it  possible  to  intelligently 
plan,  schedule,  and  dispatch  labor,  material  and  equipment  as  to  when, 
where,  and  how  many.    It  also  makes  available  most  of  the  information 
necessary  to  intelligently  budget  and  quite  accurately  to  predetermine 
costs  of  manufacture. 

Every  one  in  industry  is  attempting,  with  varying  degrees  of 
success,  to  balance  capacity  end  requirements,  to  establish  and  main- 
tain control  of  raw,  in  process,  and  finished  materials,  as  well  as 
labor  and  overhead.    It  is  only  logical  that,  wherever  possible,  all 
the  records  or  measuring  devices  available  should  be  used  to  accom- 
plish this  end  and  thereby  reduce  the  burden. 

If,  without  extensive  calculations  and  difficult  interpretation, 
it  is  possible  to  give  the  supervisory  staff  a  means  to  know  exactly 
what  is  being  done,  compared  with  what  can  be  done,  and  to  know  the 
true  measure  of  usefulness  of  their  men  and  equipment,  the  real  value 
of  their  gains  and  losses,  the  true  measure  of  themselves  in  comparison 
with  other  men  in  their  class,  these  supervisors  may  be  counted  upon  to 
work  to  the  best  of  their  ability  toward  any  improvement  of  conditions 
that  will  increase  the  measure  of  usefulness  of  their  men  and  of  them- 
selves. 
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.No  plan  vail  do  any  of  the  above  mentioned  by  itself  alone.  A 
good,  able  management  is  also  necessary  because  the  "point  system"  is 
only  a  tool  or  measuring  device  made  available  for  management  in  attain- 
ing its  objective. 

If  industry  is  given  the  use  of  a  common  term  and  a  constant  unit 
of  measure  that  pieces  a  true  value  on  all  v.-ork  done,  on  all  men  em- 
ployed -  both  labor  and  supervision  -  giving  the  exact  extent  of  all 
gains  and  losses,  controlling  all  changes  in  process  of  manufacture, 
all  expressed  in  a  manner  that  is  easily  understood,  and  permitting, 
through  its  simplicity,  a  continuous  grasp  of  the  entire  situation,  it 
Trill  be  possible  to  transform  useless  efforts  into  useful  ones. 
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1.  There  is  very  little  information  or  data  available  at  the  present 
time  on  the  ^point  system"  of  wage  payment.    Literature  on  management 
subjects  gives  only  the  basic  principles  underlying  the  plan.    This  is 
due  to  several  reasons  of  which,  perhaps,  the  most  outstanding  is  the 
fact  that  applications  of  the  "point  system"  are  made  by  professional 
engineering  staffs.    Another  reason  is  the  fact  that  the  "point  system" 
is  a  comparatively  recent  development. 

The  material  for  this  thesis  has  come  from  the  author's  experi- 
ence in  the  field  of  industrial  engineering. 

2.  Management  Handbook.      (The  Ronald  Press,  New  York  City  -  1924.) 

3.  "Wage  Payment  Methods"  by  National  Metal  Trades  Association. 
Report  of  Research  Committee  -  Chicago,  Illinois  -  1928. 
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